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II load of fresh bagasse to dry in the sun. 



Plate IX. 



Fig. 1. Sugar boiling in Negros. A night scene in the camarin of Hacienda 
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Plate X. 
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PREFACE. 



Several 3cais ngo the Director oi' tlie Bureau of Seieiiee realized the 
necessity of making an extended and thorough study of the sugar cane 
produced in the Philippine Islands, the nature of the soils as disclosed 
by chemical and physical examination, the area planted and the area 
available for sugar production. It was deemed necessary at the same 
time to tsudy the existing methods of isolating the sugar and shipping it 
to the market in order to determine the benefits which might accrue from 
improved methods of grinding and evaporating. The necessity for this 
work was emphasized in the Annual Report of the Bureau of Science for 
the year 1908, and it was proposed to establish a staff which would employ 
at least three men for a sufficient length of time to complete the investiga- 
tions; the undertaking including assistance from other Bureaus in the 
preparation of topographic maps. However, the Government did not 
believe itself in a position to inaugurate so extensive a piece of work at 
that time. Therefore, it was decided to do as much as possible with the 
laboratory force available to us, and in view of the fact that the Island 
of Negros produces the greatest amount of sugar for any given area in 
the Philippine Islands, it was deemed expedient to concentrate our 
efforts on that region. Mr. Herbert S. AValker, of the chemical labo- 
ratory, was detailed for this duty, he being stationed in Negros during the 
entire sugar campaign of 1908 and 1909 and, in addition, giving to the 
subject the attention necessary to complete the work as far as it was 
possible for one man so to do. He carried with him a portable chemical 
laboratory and hand mill and established his laboratory on the various 
haciendas in the island. The information which he was able to obtain 
was therefore gained at first hand. The soil analyses and such other 
chemical work as could not be performed on the spot were done at the 
central laboratory in Manila by Messrs. L. A. Salinger, E. E. Williams, 
and Wallace E. Pratt, the first two being of the division of chemistry 
and the latter of the division of mines of the Bureau of Science. The 
work which is published in the following monograph speaks for itself. 
Much remains to be done, even after considering the thorough and ex- 
haustive report which has been made, especially in the direction of a 
study of fertilizers on the spot and in the introduction of other varieties 
of cane which would be available in case of accident to the present types 
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so extensively grown. However^ in order to accomplish such a result the 
chemical laboratory must give way to the experimental station. The 
sugar production in other parts of the Philippine Islands will be taken 
up as opportunity permits. 

The Bureau of Science wishes to express its thanks to all of the 
hacenderos of Negros who so courteously helped in this work^ not only 
by supplying quarters for the laboratory, but by means of other assistance 
which often involved a considerable sacrifice of time on their part. 

Paul C. Pheer. 



THE SUGAR INDUSTRY IN THE ISLAND 
OF NEGROS. 



By Herbert S. Walker. 
(From the chemical laboratory, Bureau of Science, Iloilo sugar laboratory. 



INTRODUCTION". 



The Philippine Islands in general and the Island of Negros in par- 
ticular, with reference to the condition of their sugar industry, have 
probably been as thoroughly discussed and investigated as any sugar- 
producing country in the world, and with as little true knowledge of 
the facts. At least two large volumes bearing directly on this subject 
have already been published,^ containing most highly variegated and 
conflicting testimony from more or less prejudiced parties. Wliile un- 
doubtedly many true and conservative statements are contained therein, 
they are so covered up by a mass of exaggerated conjectures and 
estimates made by over-eager friends and enemies of the Philippines 
as to be practically valueless as a source of information. During the 
past year, however, the Bureau of Internal Eevenue has made a very 
thorough study of the sugar industry in these Islands from a statistical 
point of view, and secured reliable data as to the total area of lands 
planted and available for sugar culture and the amount of sugar ac- 
tually produced in each mimicipality throughout the Islands, together 
with statements from individual planters in regard to the cost of 
production. 

The object of the present investigation was to learn at first hand 
the conditions of agricultural practice in cane growing and sugar 
making actually prevailing here at the present time, and thus to 
prepare a foundation on which to base future efforts toward the ad- 
vancement of the industry. It is obvious that only with an exact 
knowledge of facts concerning our own resources and conditions can 
we hope, by comparing them with those of other countries, to suggest 
means or to work out methods for their improvement. With this end 



'Hearings before the Committee on Ways and Means, 1905. Hearings before 
the Committee on the PTiilippines of the United States Senate, 190G. 
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in view, the writer spent six months, or practically the entire milling 
season of 1908-9, on the Island of Negros, taking with him a portable 
laboratory for the analysis of canes, mill juices, bagasse, and sugar- 
house products, and, through the courtesy of the planters, was facilitated 
with conveniencies for carrying on his work directly on the planta- 
tions in the more important sugar districts of the island, being at 
the same time afforded an opportimity of observing the methods com- 
monly employed in the cultivation of cane and the production of sugar. 
Eepresentative samples of soil were also secured from each locality, 
together with all possible data as to their produrti\eiic.'ss in quantity 
and quality of cane and sugar yielded. 

It was manifestly impossible in such an in\estigatiou to cover the 
whole Philippine Islands during one season. ( 'Loicc must be restricted 
to a few typical localities in the largest sugar-producing section of 
the Islands. In point of total sugar produced, ]S!"egros has for many 
years led all other provinces; during the past foity years it has been 
more closely and intensely devoted to this branch of agriculture than 
any other section of the country; and, owing to the practical depend- 
ence of the majority of the inhabitants on the yearly sugar crop for a 
livelihood, the industry has been more highly developed here than 
in the majority of other sections. Out of a total of approximately 
180,000 metric tons of sugar made in the Philippine Islands during 
the season of 1907-8, 73,498, or a little over 40 per cent, came from 
the Island of Negros alone. In 1893, the year of largest production 
for the Islands, Kegros gave about 115,000 metric tons out of a total of 
300,000. Here also may be found soils of every degree of fertility, 
from virgin forest lands and rich alluvial deposits to worn-out fields 
which have been cultivated for upwards of fifty years without fertilizing. 

GENERAL INFORMATION REGARDING NEGROS. 

GEOGEAPIIICAI, LOCATION. 

Negros is situated at from 9° 4' to 11° 1' north latitude and from 
l-32° 24' to 123° 34' east longitude. Three other important islands 
practically surround it: Panay on the north and west, at a distance of 
from 13 to 70 kilometers; Mindanao on the south, soine 4."i kilometers at 
the nearest point; and Celni, distant 4 to ?5 kilometers from the coast. 
Manila is some 500 kilometers northwest of Kegios, while Iloilo, the 
principal shipping point for sugar, is distant about 45 kilometers from 
the west and 100 to 150 kilometers from the east coast. 

SIZE, SH.4.PE, AND AREA. 

Negros measures 200 kilometers in its greatest extension from north 
(o south. In outline it is shaped roughly like a boot, the gi'eatest 
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breadth iu the lower part being iu the neighborhootl of 90 kilometers, 
and the upper half, containing most of the sugar lands, varying from 
40 to 60 kilometers. The total area of the island is probably not 
exactly known; it has been stated by different authorities to be from 
9.000 to 12,500 square kilometers. 

MOUNTAINS. 

By far the greater part of this area is occupied by mountainous or 
hilly forest lands, which are uncultivated, except for occasional small 
patches, "caingins," burned and planted for a season or so in corn 
by the semiwild mountain people. These mountains extend for the 
entire length of the island from north to south, but are much nearer 
to the east than to the west coast. The land itself is of volcanic 
origin, and the highest peak, Mount Canloan, is still partially active 
to the extent of sending forth occasional puifs of smoke. 



But one river, the Danao, is navigable for vessels of any consider- 
able draft, and this lies in the mountainous, extreme northeastern part 
of the island, which is of little importance for sugar production Three 
others — the Bago, the Binalbagan, and the Hog — penetrate important 
sugar districts and permit entrance by flat-bottomed sugar "lorchas" 
for distances of 'from 5 to 10 kilometers. Countless other small streams 
break up the entire coast line of the island, but they are of very 
little importance except where they occasionally serve as sheltered land- 
ing places for small boats. It is owing to this lack of large rivers 
and harbors suitable for seagoing craft that no sugar is exported 
directly from JSTegros, but all is taken across in small sailing boats to 
Iloilo, the nearest large port. In fact the to^vn of Iloilo owes its 
existence largely to the sugar industij of Xegros. 



The following data compiled by the Weather Bureau show the monthly 
maximum, minimum, and average temperature and rainfall at two 
meteorologic stations in Occidental Fegros, one during the period 
1891-1898 at La Carlota (La Granja Modelo), the other during 1903- 
1908 at Bacolod. In a country so broken by mountains as is Negros, 
the rainfall is especially liable to local variation, and it is no un- 
common occurrence for one plantation to be without rain for several 
weeks, while a neighboring one may be enjoying daily showers. This 
is especially true in the northern and eastern parts of the island. Fo 
meteorologic station has been established as yet in Oriental Negros. 
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Maximum, minimum, and monthly mean of rainfall at La Carlota, Occidental 
Negros, deduced from the period 1889-1897. 



January 

February ._ 

March 

April 

May 

June 

July 

August 

September. 

October 

November. 
December _ 



Monthly 


maxi- 
m. 

Year. 


Monthly mini- 
mum. 


MJlli- 
meters. 


Milli- 
meters. 


Year. 


179.9 


1891' 


6.1 


1896 


144.6 


1893 


0.0 


1897 


113.0 


1897 


8.4 


IS.VJ 


'I-i-I. 9 


1.S90 


3.0 


1889 ' 


477.0 


1N93 


44.4 


1.H.S9 


415.0 


1895 


175. 9 


1891 


607.0 


1896 


114.9 


1894 


588.0 


1891 


232. 


1.S94 


623.4 


1894 


234.0 


1896 


887.8 


1S92 


106.6 


1,^',)5 


368. 4 


1889 


47.5 


l.«9l', 


202.9 


iss;) 


9.0 


1H9G 



Average of rainfall at La Carlota, Occidental Xcr/ros, deduced from the period 

1889-1897. 



Milliiiteters. 

January 69.7 j July 

February 55.6 ] August 

March 47.4 SeptrmhiT . 

April .S7.0 October ___. 

-■^'".^ 229.3 November.. 

June 304.8 December.. 



Millimeters. 
358.7 



392.9 
, 350.9 

199.0 
127.3 



Maximum and minimum of temperature for each month of the year at La Carlola. 
Occidental Negros, deduced from the period 1891-1S9S. 



Monthly maxi- 
mum. 



Mcinthly mini- 
mum. 



January 

February __ 
March 

April 

-May 

June 

July 

August 

September_ 

October 

November.. 
Ituceiiilier _. 



34.0 
34.9 

35. .'1 

36. 4 



Y'ear. 

18'.'3 
1S92 

LS',I2 

l.'^'.ll 



3.-.. 6 


l.v.il 


34.1 


1892 


31.8 


1892 


33.4 


1.S92 


33.5 


1891 


34.9 


) .S92 


33. 6 


IK',12 


34.7 


1 892 



17 4 
18.0 
18.9 

19. 5 

20.8 
19.2 
19.0 
19.5 
19.0 
20.3 j 
19. 8 
17.0 i 



1S93 
1893 
1 .89:! 
1892 
1894 
1894 
ISO.-i 
1S95 
1S95 
1893 
1.891 
1895 
1S92 
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Average of temperature for each month of the year at La Carlota, Oa-idenlal 
Negros, deduced from the period 1891-1808. 



January or). 6 

February 26.3 

March ^G.l 

April 07^ 

May 27.6 

June 27. 

t 



July 26.3 

August 21]. 

Septemlier 2f}.'J. 

Octoltf r _ 26. 7 

November L'f>. 3 

December *jn.0 



Maa?imum and minivuim of rainfall for each month of the year at Bacolod, 
Occidenial Negros, deduced from the period 1903-1908. 



Monthly maxi- 
mum. 



Mniith.- 



Monthly mini- 
mum. 



Year. 



January __ 
February. 

March 

April 

May 

June 

July 

August 

September. 
October _.. 
November. 
December. 



MlJll- 
meters. 


Year. 


Milli- 
meters. 


265. 7 


1907 


51.3 


178.3 


1904 


0.3 


36.9 


1903 


1.6 


113.4 


1904 


1.1 


206.2 


1908 


91.3 


399.2 


1904 


146.9 


41S.1 


1906 


233.3 


433.8 


1907 


200.2 


417.1 


1908 


227. 6 


362. 6 


1905 


100.5 


IWJ. 8 


1908 


96.9 


429. 2 


1903 


94.0 



1903 
1906 
1905 
1905 
1903 
1905 
1907 
1903 
1905 
1908 
1907 
1906 



Average of rainfall at Batolod, Occidental Negros, deduced from the period 

1903-190S. 



Millimeters. 

January 111.2 

February 64.0 

March 1.5.3 

April 24.5 

May 138.6 

June 236.0 



Millimeters. 

July _ 348.5 

August 326.1 

September 302.1 

October _._ 227.0 

November 140. 9 

December-.. 201.8 
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Maximum and minimum of icmpcralurc for each month of the year at Haco!'"!. 
Occidental Negros, deduced from the period lOOS-1908. 



Month] J' maxi- 
mum. 



ifonthly mini- 
mum. 



January 

February—. 

Miirch 

April 

May 

June 

July 

August 

September- 
October 

November,. 
December _. 



3.'>.4 
:».9 

38.2 
37.8 

ot. 1 

33.0 
32.6 [ 
33. !l 
34.3 i 
33.9 ! 
32. fi 



190.5 
190.5 
1905 
190.5 
1905 
1906 
1907 
1906 
1904 
1904 
1904 
1904 



15.5 
l.i.l 
16.7 
19.0 
■1-i.b 
21.3 
20.7 
20.3 
21.2 
21.1 
19.2 

]i;. 5 



1905 
1905 
1905 
1904 
1908 
1907 
1906 
1907 
1903 
r.i04 
1906 
1904 



Average of temperature for each month of the year at Bacolod, Occidental Xegros, 
deduced from the period 1903-190S. 



°C. 

January 26.0 

February 26.0 

.March 26.9 

April 27.8 

May 28.4 

June 27.4 



July 26.6 

August 26. 

September 26. 7 

October 26. S 

November 26.4 

December 26.3 



During the milling season, from IS^ovember to June, the northeast 
monsoon blows quite steadily, with few storms and comparatively little 
rain. Southwest winds prevail throughout the greater part of the rain}- 
season, and, as in other parts of the Islands, a considerable amount of 
rough weather is experienced, but Negros is so well protected by adjacent 
islands that very little damage is e\ov occasioned bv storms. 

THE SUQAB BELT. 

The greater proportion of the sugar of Negros is produced in the so- 
called sugar belt or coastal plain, which extends from the town of Victorias 
in the north to the Hog L'iver in the south, a distance along the west coast 
of approximately 130 kilometcis. The width of this plain from moun- 
tains to sea is from 5 to 30 kilometers; however, all of this land is 
by no means suitable for growinp; cane. ^Much of it along the coast 
is covered by swamps, and the soil in the inlaiul toward the mountains 
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is often rocky and nearly barren. The sugar belt from north to south 
may be divided into five important districts, each of vt^hich produces 
annually more than 5,000 metric tons of sugar. These districts com- 
prise the following municipalities and their surrounding land: 

1. Victorias, Saravia, Silay, Talisay; 2. Bago; 3. Pontevedra, La 
Carlota; 4. Binalbagan, Isabela; 5. Hog, Cabancalan. 

It is intended to take up each of these separately, giving whatever 
data possible regarding the character and composition of the soil, quan- 
tity and qualitj' of sugar and cane produced, transportation facilities, 
and other available facts. 

THE EAST COAST. 

As has been stated previously, the principal mountain chain running 
through Negi'os from north to south lies much closer to the east than 
to the west coast. In addition to this, a secondary' range of foothills 
extends on this side very nearly to the sea. Xo great coastal plain 
exists here, as on the west, but mountains or rugged hills descend 
abruptly to the strand, leaving only here and there scattered patches 
of land ia the valleys of small streams, where sometimes a few hundred 
tons of sugar are produced. Exceptions to this rule are the districts 
of San Carlos in the north and Bais in the south, each located in a 
sheltered valley of considerable extent, and each producing annually 
about 5,000 metric tons of sugar. These two localities will be considered 
together with the five principal districts of the west coast. 

OTHEB SUGAE-PBODTJCING DISTRICTS OF NEGEOS. 

The seven large districts just mentioned comprise the principal sugar 
centers of the island. Lying between these, along the west coast 
are several other municipalities and ban'ios, each of which yields from 
1,000 to 3,000 metric tons of sugar per annum, but these are so isolated 
by lack of proper land transportation facilities that at the present 
time they must be considered as separate, comparatively unimportant 
sections, although with the advent of good roads and modern methods 
of sugar production many of them will undoubtedly be united to the 
nearest lying main districts. South of the Hog Paver there is a large 
extent of forest land, mostly hilly, but containing several level plains 
where, it is stated, sugar cane may be as profitahly grown as in anv 
other portion of the island. However, this region is as yet unde\-eloped 
and it is impossible to .give exact data as to its resources. 
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HISTORY OF SUGAR PRODUCTION IN NEGKOS. 



According to R. Echaflz,^ the history of Negros as a, sugar-producing country 
practically begins with the j-car 1849, in which year the island, by command of 
the Spanish governor-general, was placed under the jurisdiction of the religious 
order of the Recoletoa. The rapid development of the industry which at once 
ensued and continued during the next forty years is attributed to the enthusiastic 
and untiring efforts of this corporation, ably assisted by the then British vice- 
consul, Nicholas Loney. Prior to 1849, some sugar was made in Negros, it is true, 
but only in very small quantities and by the crudest methods, cane being crushed 
in wooden mills, and the resulting juice boiled down to a sticky mass in small 
iron kettles over an open fire and sent to the market in small bundles wrapped 
in tlie whole leaf of the buri palm. The island was at that time practically 
unexplored and inhabited for the greater part by semibarbarous tribes of forest 
people. The following figures are given as illustrating the progress made from 
1850 to 1893. 



Inhabitants of the island 




-— 


1850. 


18«0. 


18'.);-;, 


30, 000 

3,000 

190 


200,000 

(US. 120 
39,096 


320 606 


.Sugar, in picnls 


1 8110 000 




113,850 


Wooden mills 






17 

495 1 




Mills run bv water power 








power . 






Steam plow.'^. 




3 


Tramways (for transportation 
cane) 


of 








''H 

















RECENT STATISTICS. 

During the period from 1893 to lSy.5 the sugar industry of Negros reached a 
height of prosperity which it has never again attained. Since then it has suffered 
so greatly from war and animal diseases that for a time it was practically para- 
lyzed, and, although a alight tendency to\\ard recovery was experienced shortly 
after the period of greatest depression, the total production of the island has for 
the past few years remained very nearly stationary, at a figure approximating 
60 per cent of the maximum yield in 1893. The following data collected by the 
Bureau of Internal Revenue for the year 1908 show by municipalities the area 
of land actually cultivated in sugar, the area of growers' land adapted to such 
cultivation but not so planted, the area of other land certified by municipal 
councils as adapted to sugar culture but not planted because of lack of transporta- 
tion facilities, animals, or capital, and the amount of sugar produced during that 
year. 



'Apuntes de la Isla de Negros. Manila (1894), 11. 
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Statement showing hi/ di unicipalilics the oria of land (itlKalh/ ciillirated in sugar, 
the area of grouers' land adapted- to such fuJiication, Ihc area of other land 
certified by municipal councils as adapted to sugar culture but not planted 
because of hjck of transportation facilities, and the amount of sugar produced 
during the year 1908. 



Municipnlity, 



Negros Occidental: 

Bacolod 

Bago 

Binalbagan 

Cabancalan 

Cadiz Nnevo 

Escalante 

Cauayan 

Hog 

Isabela 

Jimamaylan _„ 

Hinigaran 

LaCarlota 

Manapla 

Murcia 

Pontevedrab __> 

Sagay 

San Carlos 

Saravia 

Silay 

Talisay — 

Valladolid 

Victorias 



Total 

Negros Oriental: 

Ayuquitan 

Bacon 

Bais 

Dauin 

Dumaguele 

Guihulugan ___ 

Larena 

Lazi 

Siquijor (sub-province) 

Tanjay 

Tayasan 

Tolong 

Luzurlaga 

Total 



Number 
of grow- 
ers. 



Area of 
growers' 
land actu- 
ally culti- 
vated 
in sugar. 



Hectares. 

794 

2,556 

960 

774 

1,684 



8.')8 

1,997 

762 

579 

1,887 

1,386 

350 

850 

369 

2, 080 

1,320 

2,834 

1,800 

187 

722 



24, 748 



Area of 
growers' 

land 
adapted 
to sugar 
culture 
butnotso 
planted. 



Hectares. 
2,068 
2,871 
1,675 
461 
2,191 



396 

1,293 

935 

957 

3,046 

2,471 

1,401 

2,967 

343 

866 

1,862 

5,367 

3,621 



Area of 

other 

land not 

planted. 



Piculs of 

6:-i.25 
kilograms. 



Hectares. 
1,010 



1,000 
1,000 



27, 846 
s:^. 691 
20, 600 
60,002 
51, 462 




.14,802 
85, 808 
34, 158 
20, 097 

130,023 
42,750 
18,970 
60, 075 
10, 907 
70,300 
55,215 

124,476 

59, 669 

7,090 

30, 096 



37,044 



14,414 1,0.53,927 



.500 

_ 75 

1,157 ' 20 



130 
300 



234 1, 000 

I 



35 

10 

550 



4,110 
13, 000 



Metric 
tons." 



1,761 
5,293 
1,296 
3, 795 
3, 254 



3,465 

5,427 
2, 160 
1,271 
8, 224 
2,704 
1,200 
3,800 

690 
4,825 
3.492 
7,873 
3, 772 

448 
1,904 



06, 661 



4, .'<39 



107, .519 6, 801 



"^ Expressed in nearest whole numbers. 
n.')424 2 



^ Including La Castellana. 
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Muoli iiit-eresting information which lias heretofore not been available concern- 
i*ig- the actual condition of the sugar industry of Negros may be deduced from 
these figures. Thus, in the whole island there was a total of 484 planters, who 
controlled in all 65,041 heuliircs of land adapted to sugar culture, of which 27,0nr, 
hectares were u.'tually under cultivation and 38,545 for vari.ms reasons left 
unplanted. In addition then.' were 16,904 licclares of sugar land left unoccupied 
principally because of 1lic lack of transportation facilities. During the year there 
were produced a total of ],K;i,44fi piculs or 73,402 metric tons sugar. Each 
plajiler, then, possessed on a average 135.0 hectares of cultivable sugur land, but 
planted only 50 hectares of it, allowing the remaining Vn.O hectares to lie idle. He 
produced from the 56 hectares planted 2,40(1 piculs, or 151.8 metric tons of sugar- 
Out of a total of 82,545 hectares of land certified to as being well adapted to the 
culture of the sugar cane 32.8 per cent was actually being cultivated, 46,7 per 
cent was owned by sugar growers but not planted, and 20.5 per cent was unoc- 
cupied, or at least unused because of lack of transportation facilities, animals, 
or capital. In considering these figures it should be borne in mind that they 
refer not to the total area of land comprised by the various municipalities, but 
to that portion of it, generally a small per cent, which is well known and certified 
to as being fit for eaiie growing. 

Dividing the total production of snaar by the number of hectares 
planted, i\e find that the a.vciagc yield per hectare throughout Xegros 
is 48.9 piculs, or 2.71 metric tons. This question of the average yield 
has long been a much-disputed point and one which it has been im- 
possible hitherto to state with accuracy. Depending upon the locality 
which is visited, it is possible to form estimates which may Miry several 
hundred per cent from the truth, in either direction. I have seen 
cane fields so sparsely sown and of such poor quality as to produce not 
more than 10 to 15 piculs (0.63 to 0.95 metric tons) to the hectare, 
while on the other hand there are well-authenticated cases in the richer 
districts where fields of several hectares in extent have averaged as 
high as 200 piculs, or 12. G metric tons, to the hectare. The average 
yield for the island is greatly reduced l)y the comparatively large number 
of small growers who lack either the i-esources or tlie ability properly 
to care for their cane. I may stat(.> from personal observation that on 
a well-managed plantation — and there are a few such in Negros — the 
yield per hectare under normal conditions of land actually planted in 
rane will rarely fall below 60 piculs (:->.S metric tons), and frequentlv 
comes nearer TO piculs (1.4 metric tons); this should hold true in 
the poorer as well as the richer sections, as the difference in quality of 
soil is in a measure made up for by the fact that cane grown in the 
former is as a rule richer in sucrose and is replanted every >ear on 
fresh soil, whereas in tlie latter it is allowed to ratoon until the yield 
becomes greatly diminished. 

VARIETIES OF CA^E GKOWN IJf NEGROS. 

As far as I have been able to ascertain, the only ^■ariety of cane ever 
grown here to any considerable extent is the so-called "caiia niorada," or 
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purple cane. This appears to have been cultivated in Negros for a very 
long time, as the "oldest inhabitants" at least do not appear to recollect 
its introduction. It is entirely different from the white or yellow cane 
common in Luzon, and was quite possibly imported directly to Negros on 
or about the time of the occupalion of the island by the Recoletos. In 
appearance it is much like the Louisiana Purple, varying in color ac- 
cording to the conditions of its growth from a comparatively light red 
to a very dark purple. As will be sho-i^oi later, this cane" is extremely 
sensitive to changes in environment and climate, varying greatly in 
composition in different sections of the island, but its natural tendency 
is apparently toward a slender, rather small growth, high in sucrose and 
purity and comparatively low in fiber. Aside from this variety, a few 
fields of black cane, and some scattered specimens of the white or yellow 
variety, there is practically no other kind of cane to be met with in 
Xegros. 

CANE DISEASES AND INSECT ENEMIES. 

Up to the present time no serious study has been made of this 
subject. The planters themselves have no knowledge of any fungus 
or other disease which has ever attacked the cane, and during my stay 
in Negi-os I failed to find any indications of diseased cane which would 
be apparent to, one not a trained plant pathologist. 

The only insect enemy recognized by the planters is the so-called 
"bucan" or "bugan," a grub resembling the larva of the common coconut 
beetle except that it is smaller. This has been known in Negros for 
many years, but is not generally thought to do much damage except 
in certain localities where many ratoons are raised, where considerable 
loss is sometimes occasioned by its burrowing into and attacking the 
underground system of the young ratoons, thus stunting the growth 
of the plant, if not actually killing it. 

This is now being made the subject of a separate investigation by 
the botanical and entomological divisions of the Bureau of Science. 

NATIONALITY OF THE PLANTEES. 

The haciendas of Negros arje owned and managed almost exclusively 
by Spaniards, Spanish mestizos, or native Visayans. Of other nationali- 
ties there are only a few Swiss, one or two Americans, and occasionally 
a Chinese mestizo. Spanish is the universal language among the hacen- 
deros, and is probably in more common use here than in any other part 
of the Islands. Practically all of the native planters speak Spanish, 
while only in exceptional cases is one to be found who understands 
more than a few words of English. 



?0 

WATIVE LABOR: DimCUI-TIBS, PAST AND PBESENT. 

The necessary laborers for taking off a sugar crop are, excepting in 
the rare instances where a sufficient number live on the hacienda, im- 
ported each year, by contract for the season, from the neighboring 
Islands of Panay and Cebu. They are all Visayans, those on the west 
coast speaking the Panayano and on the east the Cebuano dialect. Labor 
is paid for at an average rate of 25 centavos, Philippine currency, per 
day, with rations furnished by the hacienda, and costing about 15 
centavos extra per man each day. This is the commonly accepted wage 
throughout the island, the extreme limits being 25 centavos without 
rations and 50 centavos without rations. Complaint is universal over the 
difficulty of obtaining a sufficiency of labor. This is occasioned largely 
by the abnormal conditions prevailing in Xegros during the milling 
season, when, because each small planter has his own mill and grinds 
his own cane, an excessne number of laborers is required for a few 
months in the year only ; during the remainder less than half this 
number is necessar}^ As a result, the planter who can not afford to 
keep on his plantation for the entire year men whom he only needs 
for the grinding season is forced to arrange with labor contractors to 
bring the necessary extra men in from other parts of the countrv-, and 
as an additional inducement ti> advance 10 to 25 pesos (5 to 12.50 
dollars, Fnited States currency) for each man desired. Breaches of 
faith by contractors after receiving advance money are frequent, and 
numerous instances are cited whi/re out of twenty or thirty men report- 
ing for work and receiving a month's wages in advance, half have 
escaped within the week. The planters complain that it is almost 
impossible legally to compel a man to work, even tbongli payment for 
his services has been given him in advance and under a written contract. 
The man, if apprehended, admits the debt and declares his willingne^^s to 
repay it in cash as soon as he can secure the money, lamenting at the 
same time his present inability to do so. Since imprisonment for delit 
is no longer possible, he must be set at liberty to go to some otlier hacienda 
and repeat the same pror^ss. On the other hand, the custmii of giving 
laborers advance money is such a long-establJslieil one tliat the planter 
who refuses to do so finds it extremely difficult to secure enough men 
to carry him tliroiioh the grinding season. This labor difficulty is so 
sei'ious tlii-ono-]iout Xegros, as si'\era] planters liave informed me, that 
they annually lose rnni-e nmney in tins way than through all other 
causes combined. Year )iy yeai-. it is complained, as men find out that 
they can break contracts and go impunished, the practice is becoming 
more prevalent. However, this ambition on the part of the native 
laborer to olitain money witliout rendering its ihie equivalent has not 
entirely been Ijrdiight about ))y American iniluence, as is sometimes 
insinuated; this is shown by the fact that even in prosperous times under 
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the Spanish reghiie it was the causu of serious complaint. Echauz ^ 
treats of this particiihir phase of the labor problem together with other 
troubles of the hacendero. His remarks, although Bomewhat lengthy 
and poetically expressed, are worlliy of quotation as showing that the 
sugar grower had much the same difficulties to c(mlend with then as 
now. The following is a free translation from page 82 of this book: 

"The planter, compelled by the harsh and imperious law of custom a,nd of 
lack of capital, a law more forceful and obligatory than any officially sanctioned 
and published, is at once farmer and manufacturer; he cultivates the fields, 
and busies himself with making sugar by short and simple methods, operations 
in field and suf^ar house during certain months in the year being carried on 
simultaneously, comiitions wliich force him to pay out enormous sums of money 
and to borrow at usurious rates. Not until there shall be established central 
haciendas on exlensive estates, until the farmer be allowed to remain farmer and 
the manufacturer to occupy himself solely with his factor^-, will the sugar planter 
prosper as he should, notwithstanding the fertility of our soil, the cheapness 
iif labor, and the large yields obtained here as compared with those in the Penin- 
sula (Spain). 

"But these difficulties are as nothing compared to one of greater moment, 
which most prejudices the farmer's welfare, which, unless an energetic remedy 
is taken, or a law set forth binding on everyone, will put an end to. agriculture 
in the Island of Negros — the question of laborers. 

"This island, for its cultivation, already so intensive, for its progress, ever 
greater, needs a multitude of laborers. Enough, perhaps, dwell within its bound- 
aries, but will not work, preferring to enjoy the abundance of plains and mountains 
plentiful with fruit, of rivers and of seas, which for slight effort yield to man his 
daily sustenance. The lack of laborers on the island makes it necessary to seek 
them from other provinces. 

"The month of Reptembcr arrives, and the planter gazes with admiration on a 
bountiful liarvest; his complacency is witliout limit; passing from field to field, 
he thinks of the number of piculs he is on the point of harvesting, but, in the 
midst of a state of mind so satisfactory, u doubt assails him, he is perplexed by 
one thought — laborers are needed — and to remedy this difficulty, thirty or forty 
thousand pesos are sent off to the Island of Panay. November comes; December, 
January, and the promises made when he sent off the money are not yet fulfilled. 
Neither the number of laborers agreed upon nor the pesos advanced to them put 
in their appearance. 

"T^venty or thirty well-clad individuals present themselves at the sugar house, 
speak with the foremen and express ,i desire to go to work, because, as they say, 
they know the planter has a kindly disposition and treats his men well, demand- 
ing, at length, after a large amount of talk, from seven to ten pesos apiece, which 
thev need to buy cedulas, pay taxes, or to support their families. The hacendero 
grasps at this unforeseen opportunity, builds up new hopes on the strength of the 
reinforcement, and hands over the money, and the surprise comes next day when 
he finds himself without workmen and without coin. The laborers who presented 
themselves the day before have disappeared during the night. 

"This actually happens in Negros, and there is urgent need of a speedy and 
efficacious remedy for an evil which, if allowed to spread, may ruin the work of 
many years. Regulations should be made regarding hours of work, wages which 
must be paid, rations, voyages, time of stay in each hacienda, but, at the same 
time, let some guaranty be given to capital, some security to the planter." 

^ IjOr. cit. 



THE PRINCIPAL SUGAH-PKODUCING DISTRICTS OF NEGEOS. 
SILAY. 

In this district may be considered to lie the entire stretch of land 
extending from the town of Victorias southward to the southern limits 
of the municipality of Talisay, a district having a length in a direct 
line of 25 kilometers and varying in width from 5 to 15 kilometers 
from the seacoast to the hills. Of the four municipalities included 
therein, Saravia, Silay, and Talisay are most closely connected, being 
situated in a direct line along the main provincial road, which affords 
a ready means of intercommunication during the entire year. From 
Saravia eastward to Victorias the roads are not so good, several small 
streams are as yet unbridged, and traveling is in the main restricted 
to the dry season. However, road-building work is progressing steadily, 
and it is expected that within a short time the provincial highway 
will have been extended to Victorias. Ap it is, land-transportation 
facilities are better in the district around Silay than in any of the 
other sugar centers of Negros, first, because of the lack of large rivers 
affording means of communication by water, and, second, owing to the fact 
that this portion of the island has been settled for the longest time. 
Here, in the early sixties, were established the first large haciendas 
founded on capital supplied by Iloilo merchants, and in this section 
the local sugar industry for a long time made its most rapid advances. 
Even at the present day this district leads all others in point of total 
production and in number of plantations, although not in yield of 
sugar per hectare. The following data regarding sugar land and pro- 
duction in this section in 1908, calculated from the statement of the 
Bureau of Internal Eevenue previously quoted, are, for more ready 
reference, rearranged here. 

Area ami production of the >Silai/ district. 



Number of growers in the district, 1-13. 

Area of growers' land actually cultivated in sugar 

Arr-a of growers' land adapted to sugar culture but not planted . 
Area of (jther land adapted to sugar culture but not planted 

Total available sugar land 

Average hreii of land per plauti-r: 

Planted 

Nof planted ^^ 



Total _ 



Total sugar produced 

Average amount of sugar produced per planter . 
Average yield of sugar per hectare 



llfi-lar,.^ 

rj,93(i 

2, MW 



476 



57. S 
1-2.6 



4II.7 




90. S 








I 187. ■_' 




Pii-ulx. 


Mrtne tontt. 


■-'69, rnC, 


17, 043 


1 1,884 


119. '2 


40.4 


■2.6 
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It will be noted, on comparing these figures with Ihose for the 
entire island, that although each planter in this district possesses a trifle 
more land than the average grower throughout the island, he produces 
from it much less sugar — 119.2 metric tons, as compared with 151.8, 
the general average. This is due not so much to a smaller yield of 
sugar per hectare as to the fact that of the total land (iwned by sugar 
planters, a much smaller proportion is each year planted in cane. As 
in most other places, lack of capital is responsible for much of the idle 
land, but the trouble here seems fo lie largely in the land itself, much 
of which has become so exhausted through sixty-odd years of continuous 
cultivation with scarcely any attempt at replenishing its fertility that 
at the present day it may be relied upon to yield only one crop every 
two or three years ; during the remainder of the time it is allowed 
to lie fallow. 

Below are given analyses of typical soils throughout the district. 

The field samples of these and all subsequent analyses were carefully taken 
with a soil auger, under my personal supervision, and each number represents a 
composite of from two to five individual samples taken from different parts of a 
field. The surface soils were taken to a depth of 20 centimeters, except in the 
relatively few instances where a decided change in composition was apparent at 
a less depth. The "subsoils," generally a, mixture of subsurface and true subsoil, 
were taken through a stratum of 2,5 centimeters, commencing at the point where 
the first noticeable difference from the surface soil was encountered. In cultivated 
fields this difference occurs as a rule at a depth of from 20 to 30 centimeters, and 
is fairly easy to detect, long-continued plowing through many years having so 
thoroughly mixed and altered the top layer that a decided change in composition 
or texture is noted once the plow line is passed. In spite of many rumors and 
traditions of "ten-foot" soils in Negros, only a very few instances have occurred 
where a true subsoil could not be encountered within at least 60 centimeters of 
the surface. In sampling freshly plowed fields, or fields containing growing 
cane, a portion of soil from the top of a furrow or row was first scraped away, 
so that the sample started at about the average level of the field. 

The chemical analyses of these soils were made substantially according to the 
methods of the Association of Official Agricultural Chemists, and results are 
expressed as percentages of the soil dried to constant weight. All determina- 
tions except potash, soda, and "volatile matter" were made by L. A. Salinger 
and E. R. Williams, of the Bureau of Science. 

Mechanical analyses of a large numbers of these soils were made by Mr. Wallace 
E. Pratt, of the Division of Mines, using the centrifugal method as outlined in 
Bulletin No. 24, United States Department of Agriculture, Division of Soils. 
For this work the air-dried samples as prepared for chemical analysis were em- 
ployed. 
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Soii analyses, district of Silay. 



Soil Nature 
No. ot soil. 



.'lO 



Snrlacc 
Subsoil I 98.4 



Fine 
earth. 



K.n. Nii.O. Ciio. MkO. P,.0.-,. 



P,rcl. Perii.lPerct. JVrrl.J'nrt I'nrl. 



0.06 
IJ. IJ7 



51 Sui'facu 
51 .-i' Suljsoil 



burlacL' 
Sulivoil 



53 Surface 



r.4 
=.1,\ 



5.". Surlan- 
55.\l .Sub.s.iil 






%.3 
',H.O 



93.9 
91 9 



0.05 
0.04 



0.03 
0.03 



0.04 
0.06 



i.rlace 99.0 i 0.00 
nhsnl 95.1 I 11.04 



97. f 
93.7 



0.04 
0.03 



(J. II.'. 
0.04 



0.0.5 
0.07 



0.4,S 
u 47 



0. 12 
0.36 



0.04 
0.06 



0.08 
0.04 



U 4h U. 4.^ 
(1,49 I 0.60 



0.51 
0.50 



0.11 j 0.51 
0.12 I 0.52 



0.11 
0.13 



0.08 
0.06 



0. 15 
0.40 



0. 27, 
0.35 



0.54 
0.47 



0.07 ; 0.50 0. 4-1 
0.06 I U 49 0.36 



0.05 
0.04 



0.05 
0. U4 



0.11,4 
0.03 



0.06 
0.04 



0.06 
0. 0,'. 



(1, 5,') 


0. U7 


0. 49 


0.11 


0.51 


0. oi; 


0.40 


0.04 



I'n-rt. 
0.06 
0.03 



Vola- 
■ tile 
I mat- 
i ter. 



/'' rrl. 

I 5.31 

7.3.=. 



0,06 
0.06 I 



0.06 j 
0.06 I 



0.06 

0.06 



0.09 I 
0.09 



-1 (it; 

s 21 



-1.14 
8.33 



0.13 
0.07 



0.11 
O.US 



HaciendaBLicn Kutiro, .SiIhv. 
Considered very good siiKar 
land: said to yield about 
1]0 piculs (7 U iiif-trn; ton.s) 
of No 1 sugar p(-r lipctarn 
Hasbeenunderrultivution 
for more than fifty years. 
Does not yield ratoon crop. 
Surface soil light loara; 
subsoil at 20 (■eiitiineters, 
yellow sand and clay; at 50 
centimeters, nearly allsand. 

Hacienda Buen Pvctiro, Silay. 
Poor, extiHiJ.stL-<l land, yii^l'l 
said to br about 35 pimls 
(2.2 iiK'tnc tons I p<-'r hec- 
tare. HhS ))r(_'Tl culuvatL'f! 
more tli;ui fiity years. Sur- 
face suil in app<_-Rraiice 
much like No. oO, subsoil at 
25 (x^ntiriK^ters. white i-Iay 
iiii.\'i_'ti with ro!ir--e rediiisli 
sand and small p'-bbh-s. 

Hacienda Binonga, La Paz. 
Exhausted land, hardly 
worth planting, as \ield is 
very small. Customary to 
plant every two years, let- 
ting land lie idle in alter- 
nate years- Sabsuil at HU to 
25 centimeters, white clay 
with coarse reddisli sand. 

Hacieiula ni D. (Viif iica, Ta- 
lisa> . Fair land; said to 
yield f~>n piculs Cl.s metric 
tons) per hectare. Sulisoil 
at 20 ceiitlirieli-rs. brown 
clay and coarse re-'ddish 
sand and pebbles; at 50 
centimeters, mostly sand. 

Hacienda Tabigui, Saravia. 
Fair soil, said to \ield lOU 
pH-iils (t; :5;^ iiR'tric tmisi per 
hectare oi Number I siiLrar. 
Cane tJ:ro\vs <iniekly and 
ripetis ill eleven months. 
Formerly a river passed 
over this held. Surface soil 
slig;htly sand y loam ;sul.isoil 
at 2,") I ■en ti meters, snnd tiiid 
clay, at :>U cenninetrr^. 
much sand, but liner than 
that ol Si1m\ 

Hacienda Tabit,nii, Saravi.'i. 
■'Tierra baja." Hi.'a\')ersoil 
than No. .'>:> , m.( ire el a y 
Here cane npeiismorusltuv- 
ly. I,ari;e eaue, but can not 
proiliu-t; better thiin Num- 
ber 3 sugar. Needs thirteen 
to fourteen months tu rip- 
en. Siibsoi! at 20 to 2.'. een- 
timeter.s. lairly slitT, whit- 
ish clay with a very little 
red sand in streaks, clay 
becomes whiter witli in- 
crease of depth. 

Hacienda Tabigui. Saravia. 
lutermeduiie in appear- 
ance berwceii NumbiTS ;j4 

aial 5h. ( 'arie ri|H'[is in 
t\\ eive mouths, Sidjsoil at 
]r. to :;ocentim(^ters, a mix- 
ture oi' ela\ and sand. 



Hoil analyses, difilricl of SUay — Continued. 



Soil 
No. 



bl A' 



Nature 
of soil. 






Surface 

Sllti.^oil 



59 
59 A I 



Surface 
Subsoil 



.'^u^laoe 
Subsoil 



Fine 
i?artla. 



IVi-cl. 
99.9 
100.0 



99.9 
99.9 



K ,0. 



99.7 
99.7 



Na,0., I'no. , Mkh. I'.U,-,. N. 



O.Ul 
0.03 i 



0.07 
0.07 



0.12 
0.17 



0.03 
0.02 



0.11 
0.14 



0.17 
0.16 



0.76 
0.73 



0.14 
0.13 



0.08 
0. Of. 



0.10 
0.10 



0.68 
0.76 



0.10 
0.07 



Viila- 
tilc 

mat- 
ter. 



Pirct. 


Pn-ri 


0.19 


(;.54 


0.16 


(i. 21 



0.17 
0,15 



Remarks. 



5.29 

5.18 



Hacienda Toreno; old town, 
Victorias. Average cane 
land of this district. Cune 
ripens in eleven to twelve 
months. Said to yield 75 
piciils (4.75metrictons) per 
hectare of Numbers 1 and 
2 sugar. Subsoil at 2U to 25 
centimeters, whitish clay 
mixed with reddish yellow 
sand; at 50 centimeters, 
nearly all sand. 

Hacienda Esperanza, Victo- 
rias, new town (Manapla ■ 
side). Average land of this 
district, but very poor soil 
apparently. J^urface red- 
dish brown clay; subsoil at 
25 centimeters, a little stif- 
fer clay than at surface; 
some sand. 

Hacienda Lucuay, near town 
of Silay. One of the oldest 
cultivated landsin this dis- 
trict; said to yield about 90 
piculs (-1.7 metric tons) of 
Number 1 sugar per hectare 
of plant cane. Surface 
somewhat sandy loam; 
subsoil at 20 to 25 centi- 
meters, considerable yel- 
low sand; at 50 centime- 
ters, nearly all sand. 



Soil 
No. 



Nature of soil. 



Mechanical analyses of samples (5 grams) of material, dis- 
trict of Silay, passing a 1-mm. screen Samples as prepared 
for chemical analysis. 



50 


Surface 


.50 A 




.53 


Surface . _ - 


53 A 


Subsoil 


.55 


Surface 


55 A 


Subsoil 


5S 


Surface 


."..S A 


Subsoil 


.59 


Surface 


59 A 


Subsoil 




0.6-0.25 0.26-0.10' 0.10-0.05 
mm., I mm., ] mm., 

mc'lium' fine very line 
sand. sand. I sand. 



20. 60 

19.32 

20. 28 

18.14 

2.91 

4.06 

.5.01 

5.15 

24.98 

24.32 



27.94 
24.04 
20.32 
19.94 
23. 84 
18.06 
8,56 
9.64 
36. 72 
34. .52 



U.06-0.C05 <0.006 
mm., I mm., 
silt. ' clav. 



1 



29.70 j 
27.48 
2(;. .SO 
26.02 ' 

68.01 , 
.59.28 ! 
31.38 
30.74 

22.02 I 
24.02 ' 



15. .56 
23.40 
16.34 
25. 22 
13.55 
15. 2(j 
,'i2. SO 
52.32 
12.68 
12. 94 




99.84 
100.08 
99.36 
100. 24 
99.37 
99.87 
99.93 
99.52 
100. 04 
100. 10 
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The average composition of the soil in this district, from the above 

table, is as follows: 

Chemical composition. 



Nature of soil. 



Surface _ 

Subsoil _ 



Fine 
earth. 



U.S. 17 
96.04 



0.06 
0.04 



NajO. 



0.09 
0.09 



OiiO. , Mi,'(J ' P.o-,. 



0.52 < 0.4.5 I 0.09 0.11 



Physical compositions 



6.55 



0.52 0.46 I 0.06 0.C9 I 8.29 



Nature of soil. 



>1 mm., 
gravel. 



1.0-0.5 


0.5-0.25 


0.25-0.10 


0.10-0.05 


mm., 


mm., 


mm., 


mm., 


coarse 


medium 


fine 


very fine 


sand. 


sand. 


sand. 


sand. 



Surfui-e- 

^Ub.Snll _, 



0.94 
0.90 



4.74 
4.49 



O.O.i-O.OOSj <0.005 ! 
mm.. I mm., I Total, 
silt. c-lay. 



14.76 i 23. 4.-i ' 33.59 ; 22.20 
14.20 I 21.24 I 33.31 I 25.83 



99.71 

99.97 



^ Since a less number ol! samples were taken for the mechanical analyses, their average 
is not strictly comparable with that oi: the chemical analyses. 

This soil is, on the whole, decidedly poor in all the elements of soil 
fertility, with the exception of lime, which is present in a fairly large 
amount, although not large as compared with other parts of the island. 
In this case chemical analysis is well borne out h)y practical experience, 
as Silay is generally considered to be the poorest of the large sugar 
districts. The majority of the plantations here are in what might be 
called a "semi-exhausted" condition; that is, the land through cultiva- 
tion has reached that stage where it will no longer 5deld ratoon 
cane, nor in many cases consistently produce good crops of plant cane 
without rotation and fertilization. Of course, there is still sufficient 
fertility left in these soils so that they might go on bearing cane 
for the next fifty years without becoming completely worn out, even 
under the present system of cultivation, but the probabilities are 
that the yield would diminish steadily until finally they would not 
be worth cultivating. By this is not meant that these soils are neces- 
sarily doomed eventually to become barren. Enormous crops of sugar 
are, in other countries, raised on lands but little better than these. 
With more careful cultivation, the consistent return to the fields in 
the shape of bagasse ash and animal manure of the potash, phosphoric 
acid, and nitrogen taken from them, together with eventual green ma- 
nuring and rotation, there is no reason why these lands should not 
go on producing good crops of cane almost indefinitely and with 
little need of recourse to artificial fertilizers. The poii;t is that they, 
unlike some other parts of Negros, have reached that stage where they 
no longer stand abuse. 
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Individually, very little difference can be detected in these soils. 
Chemical analysis at its best gives only a very rough approximation 
of a soil's productive power, as, owing to its physical condition or the 
state of combination of its constituents, an apparently very poor soil 
may have available sufficient plant food to produce much larger crops 
than one which, chemically considered, is its superior. Take numbers 
50 and 51, for instance: Both are from the same hacienda, both have 
been cultivated for o\-er fifty years, and in chemical composition they 
are very nearly identical, yet number 50 is said to produce more than 
three times as much sugar per hectare as number 51. Numbers 57, 
58, and 59 are decidedly high in nitrogen, for this district. They 
have verjr probably been treated with animal manure. 

All these samples were obtained so late in the grinding season that 
I had no opportunity personally to examine the cane produced in 
this region, and the figures given as to the quality and quantity of 
sugar produced from the different soils are simply approximations made 
by the planters themsehes. The general tendency in such eases is 
toward over-, rather than underestimation. 

The quality of sugar produced in Silay is somewhat better than in 
most other districts, it being largely "No. 1" and "No. 2." This in 
itself is considered an indication of a not too fertile soil, since the 
smaller canes produced yield normally a juice of higher purity and, b}' 
the local process of manufacture, a better sugar than the more luxuriantly 
growi. canes of richer districts. 

For shipment to Iloilo the sugar is handled in bull carts to the 
nearest lorcha landing on the coast at a cost of from 5 to 25 centavos 
a picul, 0.79 to 3.96 pesos a metric ton, according to distance. As 
Silay is situated nearer to Iloilo and is more conveniently located than 
other sugar centers, the freight rate is correspondingly lower, averaging 
15 centavos per picul, or 2.38 pesos per metric ton. 



Southward, along the provincial road from Talisay through Bacolod, 
the capital of ■ the Province of Occidental Negros, the land becomes 
gradually poorer in quality, and this section is, at present, of relatively 
little importance as a sugar producer, although in former times it 
was quite extensively and profitably cultivated. The greater part of the 
land around Bacolod, probably less fertile in the beginning, is much 
further advanced along the road to complete worthlessness than that 
of Silay, and much of it has already passed the stage where it will 
yield returns sufficient to pay for planting in cane. From Bacolod, 
extending nearly to the town of Bago, a distance of some 20 kilo- 
meters, a strip of land is found which in the main is almost absolutely 



barren and unfit for cultivation of any kind. A typical analvMs of 
this kind of soil is included under those of Bago. 

The sugar soils of Bago are I'cstricted to a nyrrow strip of land ■'. 
or 3 kilometers in width, along the Bago IliMT From its mouth to its 
junction with the :\rala(;indang llivci', near the hacienda San Juan del 
]\Ioiite. a distaiuc troni the coast of 13 kiloiiietejs; thence s|)ieading 
out into the larger, but more rolling, triangular section between the 
Bago and the Malacandang Eivers. cniuprisiii^u' the barrio of :\raao. and 
on up to the foot of the mountains. Tlic distance in a direct line 
from the seacoast to the hacienda Tro-ri'so, farthest to the interior of 
the district, is ?(! kilometers. The Ba-o liiver is navigable by sugar 
lorchas at high tide for : kilometers up to the hacienda Lumangub, 
although two days are geiiei'ally required U>r the trip. A saml bar at 
the mouth of the river prohibits entrance cxcejit just at the licigiit 
of the tide, and by the time this has been passed the water lias again 
fallen so that it is necessary to wait twenty-four hours before proceeding 
up the river. Haciendas lying inland from Lumangub are obliged to 
liring their sugar down in bull carts to this ])()int for shipment to 
Iloilo: and this at considerable exjicnse, inwwj: to roads wliicli, while 
passable in dry weather, are. after a little rain, alisolutely useless. The 
cost of transjjorting sugar )jy bull cart from Prngresn to the lorcha 
landing at Lumangub is .3(J centavos per jdcuj, or 4.7-3 pesos a metric 
ton. Adding 20 centa\os more as tlie eost of shipping to Iloilo, this 
makes a total of 50 centavos per picid. or 7.01) pesos a metric ton. for 
transportation charges alone, about three-fourths tlic cost of freight 
from Iloilo to New York. Owing to the excessive cost for transporta- 
tion, sugar growing lia^ been abandoned as profitless in many of the 
plantations of flie infi'iior of the Bago district, although, in oilier 
respects, sugar may be produeed at less expense here tfian in the majority 
of other parts of the island. Tlie ]>etter cultivated lands, therefore, 
are confined to the narrow strip adjoining the navigable portion of 
the Bago ]l'i^el■. The best lands lie close along the ri\('r on the north 
bank, where the soil is an alluvial, more or less sandy loam, liecoming 
heavier with incveasing distance from the river, until, at about 1 
kilometer, low land made up of heavy clay is encountered. This, because 
of lack of drainage, is very sticky and difficult to work properly ; it 
is therefore used chielly for rice culture. A kilometer farther on, the 
land rises again, and from here to Bacolod lies the rockv, barren region 
previously mentioned. Soutli of the river conditions are much the 
same — about a kilometer of good sugai- land, shading off gradually 
into heavy clay and paddies, but i-isin,y again, after a few kilometers, 
to form the municipalities of \''al]adolid and La Carlota. 
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The following data give the area of land and prodiu-lion of sugar 
.908: 

Area and production of the liago district. 



in Bago during 1908 



Number of growers in the district, -fi. 

Area of growers' land actually cultivated in sugar 

Area of growers' land adapted to sugar culture but not planted . 
Total available sugar land 

Average area of land per grower: 

Planted 

Xot planted 

Total 



Amount. 


IIiTiaren. 
■1, 555 
2, 871 


Per cent. 
47.1 
52. 9 


5, 426 








60. K 




68.4 








129. 2 










Picuh. \ Metric Inn.^ 

Average of sugar produced 1,993 126.1 

Average yield of sugar per hectare 32.8 I 2.U7 

Total sugar produced S3, 691 ! 5,293 



The average grower of this district, while owning somewhat less 
sugar land than is the general average for Negros, has considerably 
more of it planted in cane. The decidedly low yield per hectare of 
land is brought about by inefficient cultivation because of lack of capital 
in many haciendas. In this district, moreover, the yield per hectare 
computed from these figures is probably much further from the true 
average yield than in other localities. The year 1908 was a decidedly 
poor one for Bago, while, on the contrary, a considerably greater amount 
of land had been planted for the year 1909, as will be shown bv the 
following figures : 

Total yield of sugar. 

Piculs. 

1907 1 91,775 

1908 83,691 

1909 (estimated) 103,620 

The only figures available over the whole ishmd for caleulatiny the yield per 
hectare were the area of land planted for 1909 and the total production in 1908, 
which, taken as a whole, give fairly correct results, although a trifle low, but 
in the case of Bago, in particular, they lead to an erroneous conclusion. Assuming 
the estimated yield for 1909 to be the true one, the yield per hectare in Bago 
would be 40. C piculs, a figure more nearly approximating that for the whole of 
Negros. In addition, .some of the figures reported from Bago were decidedly 
irregular, due probably to some misconception on the part of the planters as to 
the information desired. The Government was obliged to depend for this infor- 
mation almost entire]}' upon statements made by the planters themselves, and I 
know of at least one instance where the yield per hectare of land planted, 
calculated from a planter's statement, averaged only 20 piculs, whereas I have 
positive knowledge that ordinarily it would run nearly 60. 
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In quality, the sugar produced here is, as a rule, superior. Accoi'Ihilt 
to analyses of cane, quoted later, it should be nearly all "No. 1," but, 
owing to poor work in the sugar houses and often to lack of facililics 
for cutting cane at the proper time, a considerable amount of low- 
grade sugar is also made. 

The following are analyses of representative Bago soils, taken through- 
out the district from near the coast up to the hacienda farthest inland. 



Soil analyses, disirict of Bago. 



Soil 1 Nature | Fine 
No. I 01" soil, oartli. 



14 
14 A 



Surface 
Subsoil 



1.0 

I.tA 



Surface 

Subsoil 



li; Surface 
16 A Subsoil 



17 


Surface 


17 A 


Subsoil 


IS Surface 


1.'<A, 

] 
1 


Subsoil 



\Perii. 
98.4 
<4,s 3 



Pcrd. 
0.11 



0.08 

0.08 



0.10 
0.11 



0.1 "J 
0.12 



0.09 
0.10 



K3O. Na.,0. CaO. jSfftO.i l',(),-.l N. 



Per ci. 
0.08 
0.10 



Vola- 
tile 

mat- 
ter. 



l;eluark 



Perct. 
0.48 
0.50 



0, IKS 
0. (IS 



0. -lu 
0.41 



0. 10 
0.07 



0.80 
0.68 



0. (I.-. 
0. (I.-. 



0.36 

0. m 



0.37 
0.55 



Pei-'-i 


r,rrl.\PfrH 


Pi 


0.26 


0. lu I 0. O'J 


9. 


0.36 


0.11 1 (1,06 


1 8- 



0. IS 
0.56 



0.39 
0.43 



0.49 
0. 'JS 



0. 3S 
0.43 I 



0.07 
0.06 



0.11 
0.11 



0.10 
0.08 



8.91 I 
10. 18 



0.08 

0. (k; 



0.08 

0. us 



COS 
0.10 



0.09 
0.08 



S.94 
10. -Jl 



0.08 ' 7.:-;;i 
0.06 10.47 



Hacienda San Esteban, Mali- 
rigin; be.st land near Bago 
River. Light loam, a trifle 
sandy. This field was treat- 
ed with lime in 1908. Suid 
to yield about 75 puculs (4.75 
metric tons) of No. 1 hu^.n 
per liectare sutj^oil l-e- 
gins at ;i depth of from into 
60 ecu timeters, a mixture of 
redilish chiy and sand, 
sandier as it I leoomes deeper. 
Ha^-ienda San Esteban, Mali- 
ngiii. poor land, about 1 kil- 
ometer from river. Light 
loam, white when dry. 
Canes growing here are 
very ,^mall and sparsely 
grown, suljsuil begins at 
from 15 to 35 centimeters, a 
I stifl clay mixed with coarse 
I yellow sand in streaks; at i;o 
' centimeters, white, very still 
clay, with rather mru-e 
streaks of sand. 

Ilaiuemln Alegria. This is 
' said to Ijc the richest land 
111 the district .if Kafjo. 
Samples taken nliout 1 kfl.i- 
' meter fnau the rivcr. Nut 
the best Held lu the hacieu- 
da, hut veiy K'""d, said to 
I. yield IJ.". picul- ^, ;i uietri.' 
tuiisi of Nfi 1 sui;ar per hec- 
tare Llt;hl, nliiiost sandv 
li'iiiii. Miiisoil of clay and 
sand liemiis at from 20 to (iO 
centiiiietcrs, although in 
spots the SI iri II ce soil coul i n- 
ucs praeticiillv unchaniied 
down to su centiiiKiers. ' 
Hacienda Luman'gub. Good 
cane liiihl, about 200 meters 
north ol Bago River. Said 
to yield iilioiit 100 piouls 
iii,:w metric tons) per hec- 
tare. Suhsoil at about 35 
ccntiineiers, fairly stiff clay 
witli some sand, sand in- 
creasing with depth. 
Uiuieuda Santo Domingo 
south side of lingo River. A 
Koo.lavcriiKci'aiiclaud, said 
to yield al.out s.-i],iculs (5.38 
luctrii' tousi piT hectare. 
BOlllSa liKhtpoudervloam 
very li,t;lit col, .red when 
dry; subsoil at 25 centi- 
meters, whitish ilav with 
I'oarse y e I 1 o \v snud in 
streaks. 



;!i 



Soil analyses, disliiot of Bago — GontiiiuiMl. 



Soil 
No. 



Nature Fine 
of soil, earth. 



K,,0. 



19 Surfai.'C 
19 .\ Siiteoil 



Pcrct. Perct. 

I 99. s 0.11 

99. S 0.12 



20 Surface 
20 A Subsoil 



94.2 
92.3 



21 
21 A 



Surface 
Sub.soil 



97. .s 
99.8 



22 I Surface 
22 a' Subsoil 



0.08 
0.07 



24 ' Surface 
24 A Subsoil 



2.5 
25 A 



98.9 
99.2 



Na„o.| CiiO. 



Pei-clM'n-el. 
0.13 I 0.(52 
0.10 ' 0.66 



MgO..P.(l,, 



0.07 
0.06 



0. 2.'; 
0.27 



0.10 

0.14 



0.09 j 0. 3.T 
0.07 I 0.42 



0.12 : 0. r)8 
0. 10 i 0. 4.5 



23 Surface 


98.0 


0.07 


0.05 


23 A Snl,,«.il 


98.4 


0.10 


0.08 



0.02 0. 0.s 
0.02 1 0.10 



0.24 
0.55 



0.07 
0.07 I 



Surface 


99.7 


0.15 


0.03 


Subsoil 


99.7 


0.15 


0.03 



0.20 

0.19 



0.19 
0.15 



Pent. 
0.31 
0.21 



0.36 
0.33 



0.37 

O.'J^ 



0.07 
0.07 



0.08 
0.02 



0.01 

0.09 



0.06 
0.02 



Prrct, 
0.13 
0.1! 



0.07 
0.03 



0.33 
0. 16 



Vola- 
tile 
mut- 
ter. 



Pi ret.. Per cf. 
0.09 I 8.3(; 
0.07 ; ,s 72 



0.09 I 
0.06 



0.05 
0.07 



0.07 I 
0.10 i 



O.H 
0.13 



0.07 
0.05 



0.18 
0.06 



0.11 
0.06 



0.16 
0.10 



0.11 
0.09 



t;. 25 

7.73 



s. 66 
7.72 



0.07 ,14.20 
0,03 'h.19 



9.15 
11.11 



12. 20 
11.93 



14. 80 
13.20 



Renin rks. 



Hticienda San Jujin del Mon- 
te, be-i^t field In the hacicii- 
dt), 300 meters from rivt-r. 
Thi.'i field WHS (.lice mens- 
iired and tin- suj^ar made 
from it "rti'iglied. It is snid 
to have yiei<Ied 116 pieuls 
(7.35 metric tuns) ]>cr )icc- 
tare. Surface soil light 
loam; subsoil at about 35 
centimeters, brownish clay 
and yellow sand well mixed. 

Hacienda San Juan del Mon- 
te; worst land, 1 kilometer 
from river, not planted this 
year. Last season yielded 
about 50 pieuls (3.16 metric 
tons) per hectare. Rather 
stiffer soil than No. 19. 
Owner says that after a rain 
this field can not be plowed 
for three days, while No. 19 
can be plowed the next day. 
Subsoil mostly very stiff 
clay, wet even in dry wea- 
ther; belo\\' 50 centimeters, 
some gravel. 

Hacienda Lumang^ub. Virgin 
soil, planted for the first 
time two years ago. Origi- 
nally an old sugar mill on 
this "spot. Cane grows very 
large and luxuriantly hero, 
but nearly all fallen down 
and yields a very poor qual- 
ity of sugar. Sr.il a light 
loam, inclined to be sandy; 
subsoil at GO eenlimeters, 
very little dif!eronce from 
surface, perhaps a trifle 
more clay. 

Hacienda Zaragoza. Red 
clay, said to be poor soil for 
cane, as it grows large but 
Wiitery. Suhsoil at 25 centi- 
meters, stiff red clay, which 
continues down at least 2 
meters. 

Hacienda Zaragoza. White 
clay, near river, said to be 
poor soil for cane Has 
been planted only to rice. 

Subsoil at 10 centimeters, 
very stiff white clay. 

Hiicienda Frogreso. High 
land, best cane soil, said to 
yield Nos. I and 2 sugar. 
Soil light loam, slightly yel- 
lowish tinge and many 
stones. This hacienda is 
the farthest interior, toward 
the mountains, in the Bago 
district Subsoil at about25 
centimeters, brownish clay 
and sand; below 60 centi- 
meters, some gravel. 

Hacienda Frogreso. Lower 
land, but much the same 
general appearance as num- 
ber 24. Said to yield much 
cane, but a poor quality of 
sugar, No. 3 and "cor- 
riente.' ' 



,S'oi7. analyses, ihsirirt of 7;uf/o— ( 'inlimi.'il. 



Soil 

No. 



26 
26 A 



27 



■28 
28 A 



Nature 
of soil. 


Tine 
earth. 


K,(i. 




Pcri-I. 


Pnrl. 


Surface 


99. S 


0.17 


Sill. soil 


99. 6 


0.13 


Surface 


99.2 


0.06 


' Subsoil 

] 


99.2 


O.OS 


j Suriaoe 


97.0 


0.03 


Subsoil 


97.1 


0.02 



Nn.,(i.,CaO. IMgO.iPjO,-,. 



10 I 11. 1 
12 , 0. .' 



(•) 
0.02 



0.24 
0.31 



0.21 
0. 1)3 



0.07 
0.07 



Fercl. 
0. 1.^) 
0.09 



0.03 : 

0.03 



0.06 
0.03 



0. 0.-. 
II.O.'i 



Vola- 
I tile 
I mat- 

I tLT. 



Perci. 
11.62 
11.72 



-1.39 
4. 1'.2 



0.06 
0.05 



Remarks. 



11.30 
12.11 



Hacienda Begonia. .Soil 
much the same in appear- 
ance as numbers 24 and 25. 
Said to yield Nos. 2 and 3 
■sugar 

Iliifienda Consorcia, 4 kilo- 
meters north of the trmii of 
Bago on Baeolod road. Kx- 
hau.sted soil, yield very 
small, probably not more 
than 15 piculs (0.95 metric 
ton ) sugar per hectare. Soil 
is a light sandy loam; sub- 
soil at 2.S centimeters, near- 
ly all sand with a little red- 
dish clay; at 80 centimeters, 
sand and grayel. 

Sample of poor land about 2 
kilometers north of Bago 
River, stony and full of 
gravel; has never been cul= 
tivated. Sul.soil 15ceiitinii'- 
ters, slate-coU.Ted clay. 



Soil 
No. 



14 

14A 
15 

15 A 
16 

16 A 
17 

17 A 
IS 
ISA 
19 

19 A 
21 

21 A 
24 

24 A 

25 A 
27 A 



Detritus 
on 1- 
mm. 

screen. 



Nature of soil. 



>1 mm. 
gravel. 



Mechanical analyses of samples (5 grams; of iimterial di.s- 
trict of Bago, passing a 1-rom. screen. Samples as pre- 
pared for chemical analysis. 



Surface- 
Subsoil _ 
Surface- 
Sub.soil - 
Siirtuec- 
Subsoil - 
Surface - 
Subsoil - 
Surface- 
Subsoil - 
Surface- 
Subsoil - 
Surlace. 
Subsoil - 

Surface- 

Suli.soil _ 
Surface- 
Subsoil - 
Surface- 
Subsoil - 



1.0-0.5 
mm., 

coarse 
sand. 



1.36 

I.IK 

1.36 

1.76 

0.42 

0.:m 

0. 

0.22 

1.74 

1.76 

0.16 

0.04 

0. !)0 

0.04 

2 30 

2.12 

1.28 

0.611 

5. ;i I 

3.94 



0..5-0.25 
mm., 

medium 
sand. 



25-0.10 

mm., 
fine 
sand. 



:6 I 



5.50 
6.94 
.'., 68 
5.94 
3.40 
2.60 
2.18 
2 31 
4.20 
2.46 
1.08 

0.72 

I 
2.28 ! 

0.7S 

10.78 1 

7 i-1 

5.12 

2.84 I 

;lll. 32 I 

26.52 



0.1 U-0 05 
mm., 

very fini. 
sand. 



0.0.5-0.00,= 
mm., 
silt. 



<0.U05 
mm , Total. 



12.72 
14.7s 

9.92 
10.64 
13.58 
14.76 

'.!. 20 
12.10 

6. 54 

8,08 
11.76 
14.94 
11.10 
19.46 
14.16 
10.10 

8.40 ' 



22.10 

16.24 
17.00 I 
14.08 
26. .W 
27.00 1 
IS. ,S2 
20.12 ■ 
19.74 I 
19.84 
36.58 I 

34. .S2 
36. 62 

35. .5(1 
13.06 I 

11.76 

8 S8 

11. 7i; 

10. .52 



39.46 

;^8. .52 
35. 64 ' 
37.92 
10.40 [ 
:iy. 71 
4;3.12 

40. 78 j 
33.50 j 
:-17.62 
35.62 
32. 14 1 
29. 3s 
31. 28 
38.44 

12.28 
15.22 I 



2.1.76 

27. IJ4 
26.32 
29. 26 
20. 12 
16.56 

28. 64 
21., 84 
23. .80 
27,26 
18.34 
11.78 
10.88 
12. 06 
30.36 
39. i;6 
35. 26 

■4(;.iii 
13.34 

17,56 



99.74 
99. 32 

99. 74 
100. 20 

99.74 
99. 18 

99. 50 
99.36 
99. 44 

100. 18 
100. 42 

99. 92 
100. 00 

99. 98 
100. 01 
100. 10 

100. 26 

100. 28 
100. 26 
100. 12 
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These soils average in composition as follows : 

Chemical composition. 



Nature of soil. 



Surface _ 
Subsoil _ 



Fine 
earth. 


K.,( 1. 


Nil.jO. 


CaO. 


Mull. 


I'-jO;,. 


N. 


Per ct. 


Per el. 


Per el. 


Pi r et. 


Per el. 


Pi r ct. 


Perrt. 


as. 48 


0.11 


0.07 


0.38 


0.25 


0.10 


0.10 


98.47 


O.n 


0.07 


0.41 


0.23 


0.07 


0.07 



Volatik- 
matter. 



Per ct. 
9.67 
10.08 



Pliiisical composilioii. 



Nature of soil. 



>1 mm., 
gravel. 



Surface _ 
Subsoil - 



Per el. 
1.0 
0. S 



1.0-0.5 
mm., 
coarse 
sand. 



Per ct. 
1.53 
1.25 



0.,5-0.25 

mm., 

medium 

sand. 



Per et. 
7.05 
5.86 



0.2.'i-0.10 
mm., 
fine 
sand. 



0.10-0.05 
mm., 

very fine 
sand. 



0.0.5-0.005 
mm 

silt. 



Per ct. \ Pi r ct. 
12. 70 , 21. 30 
13.99 I 19.fi5 



Per ct. 
34.04 
33.91 



<0.005 
mm., 
clay. 



Per el. 
23.28 
2.5. 21 



Total. 



Per ct. 
99.91 
99.86 



Although not of a high degree of fertility, they are considerably 
better than those of Silay, especially as regards potash, and they may 
be classed as thoroughly dependable sugar soils where plant cane alone 
is to be grown. There is apparently not a sulBcient excess of readily 
assimilable plant food present in them to render ratooning very profit- 
able, although this is done to a very limited extent, especially in the 
newer lands. The Bago soils carry less lime than those of any other 
part of Negros, and this fact, in the clay soils at least, probably ac- 
counts for the increased difSculty experienced in cultivating them, as 
they have a tendency when wet to become \ery sticky and hard to 
plow; and if plowed while wet they clump together into compact masses 
which, once dry, are very difficult to break up. As in other districts, 
analytical difEerences between so-called good and poor soils are com- 
paratively slight. However, once having established a normal type of 
soil for a certain district, the relative value of any other soil from the 
same district may be predicted with some degree of accuracy, provided 
its physical conditions are at the same time known. 

For example, numbers 14 and 15, a "good" and u. "bad" soil from the same 
hacienda, are very much alike chemically, ntmiher 14 being very slightly superior 
in percentage of potash, lime, and phosphoric acid. The chief difference lies in the 
fact that the subsoil of number 15, fairly close to the surface, is made up of very 
stiff clay, with only a little coarse sand in streaks, which does not afford sufficient 
drainage, while that of number 14 begins well below the plow line, and is rather 
more open in texture. 

Chemical analysis shows to better advantage in the case of numbers 19 and 20, 
samples taken from the best and from the worst field in the same plantation, 
95424 3 



number I'J l)oiiiK iiotirral.ly sui.nior in every .•uiistituent, and rspecially so as 
regards lime. O! cnurso, tlir- greater permeability of number l!i lias much to do 
with its superiority, but this difference in physical eharacteristics is probacy 
brought about l.i some extent by the lar<;er amount of lime «liich number 111 
carries, the value of lime in u. soil bein- due nut s„ much t., the nutriment it 
affords a plant as to tlie beneb.'ial effect it has on the ],hysical character of the 
soil itself, keeping it light and porous, and, in the ease of a heayy clay, preserymg 
its tilth by actiii- as a colloid precipitant and drstr<,yins its ten.lency to form a 

plastic mass. 

Tlie general avera.ne of the soils from Bago, as given nliove, may be taken 
as just about the normal type for this district from a chemical point of view, 
anything runiiiiiy much below this in potasli, lime, phosphoric, acid, and nitrog.'ii 
being in all probability not very productive. Numbers 27 and 28, characteristic 
types of the poor land between liago and Baeob.d, are practierlly valueless i^r 
cane growing, as may readily lie seen from their analyses. Xumber 21 is a 
curious example of a soil which is eon..idered to lie too rich for cane. This partic- 
ular field was. in fcrmer times, the site of an old sugar mill, with its -itnoundiiig 
■plaza" for sun drying liagasse, and the comparative richness of the soil here is 
undoubtedly due to the bagasse ash, scums, trash, etc., which such a place in time 
accumulates. Quite reeeutly the old sugar house was torn doA™ and the land 
planted for the iirst time in cane. This soil, while very much richer than any 
other in Bago, is not superior to good cane soils from other districts of Negro-, 
I'xcept in its phosphoric arid content, and. chemically speaking, there is a prion no 
reason why it should not produce a good quality of sugar. Mechanical analysis 
shows it to be made up largely of very line sand and silt, with relatively little 
elay, a condition tending toward rapid growth, but a less ^^vel4 eane. The cane 
found growing liero Avill be considered later under '(Jther varieties of cane grown 
in Negros," as, altliou;^!] it really belongs to the common jiurplc or native variety, 
lis composition is so different from that ordinarily grown in Bago tliat to include 
it in the table of analyses of cane- grown in this vicinit\ wnuld considerably alti'r 
their general a\erage. 

.\x.\ly,se:s of c.\xk from the district of n.\i.o. 

The method cmphiyeiT in sampling- and analyzing cano from this 
and other districts was pi-acticallv tlie following': 

Twenty canes were collected from a field at the (inn; its sdil \\as sampled, five. 
as a rule, being iiit from individual stooK growing near the spots where each 
of the four samples of soil was taken. Xo especial eare was taken except as nearly 
as possible to select representative sani]iles in regard to size and appearance of 
the canes growing in each location. Dead and noticeably immature specimens 
were, of course, rejeeted. The sain|ile of twenty canes was carri<Ml to the labora- 
tory and reduced i<' a workable liulk by iiuartering, the up|H>r fourth of the first 
eane, tla; second fourth of the second eane, etc., being reserved for analysis, so that 
the final sample consisted of Iweiity jiii'i-i's of eane, five each from the different 
quarters. These \\ere tlien weighed and passed llirougli a small hand mill, by 
which an extraelion of aiiout 7n per cent was olitained. The resulting bagasse 
was Aveighed ami the juice determined by dillereiiee, after which juice and 
bagasse were analyzed se|iarately and the results calculated to jierceutages on 
the entire cane. 
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No. 



21 



25 



Cane analyses, distrid of Bago. 



Remarks. 



Canes taken at random as they are 
brought to the mill, hacienda Lu- 
mail^ub; should yield "No. 1" 
Sugar '_ 



Plant cane from soil number 14, 
haciondaSanEsteban,Maliiig-in; 
fifteen months old 

Plant cane, twelve months old, 
from soil number 15, hacienda 
San Esteban. This field very 
sparsely grown and canes quite 
small 



Plant cane, twelve to thirteen 
months old, from soil number 
16, hacienda Alegria; best land 
in the district. Canes rather 
slender, but of good size; will 
yield up to 8 metric tons of "No. 
1" sugar per hectare 

Plant cane fourteen months old, 
from soil number 17, hacienda 
Lumani^ub 

Plant cane twelve months old, 
from soil number 18, hacienda 
Santo Domingo 

Plant cane fourteen months old, 
from best soil number 19, ha- 
cienda San Juan del Monte 

Plant cane, twelve months old, 
from hacienda Progreso, soil 
number 24. Said to yield "No. 
1" and "No. 2" sugar" 

Plant cane, twdve months old, 
from soil number 25, hacienda 
Progreso. Canes large, but! 
have fallen down badly: said to 
yield "No. 3" to "corriente" su- 
gar 

Plant cane from poor soil, number I 
27, hacienda Consorcia. Canes | 
twelve months old 1 

! 

Average ' 



Aver- 
age 
weight 

per 
cane. 



R'i/us. 

0.9i; 



In cano. 



Su- 
crose. 



Pet' ct. 
10.05 



1.10 17.36 



1.09 I 



1.24 , Hi. 30 



1.40 13.34 



16.47 11. is 



1.00 16.41 



Brix. 



21.24 



In juice. 



Su- 



10.10 


21.14 


10.43 


21.30 


9.48 


21. 3S 


9.96 


20. 43 


S.96 


20.19 


10.00 


20. «.S 



Quo- ! Reduc- 
tient ofi ing 
purity, sugar. 



Per ct. i Per ct. 
94.45 I 0.26 



92.94 0.39 



18. B9 92. ti-i 



19.26 



20. 49 18. 80 



0.06 



A feature of the canes from Bago^ which will at once be noted from 
the foregoing analyses, is their remarkable uniformity of composition, 
especially those from the lower portion of the district. Among eight 
different samples from different fields and plantations, the greatest dif- 
ference between highest and lowest sugar content of the cane is less 
than 1 per cent. Even number 31, from the very poor soil along the 
Bacolod road, varies from the others only in its larger percentage of 
fiber, this undoubtedly being brought about l)y the dry and arid nature 
of the soil in which it grows. The uniformity of cane here is caused 
largely by the fact that the soil is not sufficiently fertile to make ratoon- 
ing of common occurrence, so that practically all is cane planted from 
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tops, and there is sufficient land uncultivated to allow each field to 
become fully ripe before cutting, even if it has to lie over the next year 
without planting. Soils poorer than the average seem to exert an in- 
fluence solely on the size of canes produced and the thickness of their 
growth. Examples of this are numbers 22 and 31, grown in soils 
numbers 15 and 27, respectively. In addition to being not much over 
half the average weight of the majority, these canes are much fewer 
in number to the hectare. 

The newer, richer soils of the upper Bago district tend to produce a. cane of 
wider variation in composition, as is shown by numbers 28 and 29, it being on 
the whole rather poorer in sucrose, although the cane itself is considerably larger. 
The reducing sugar content of the two samples analyzed, coming from the upper 
district, was about tAvice that found lower down, this being in part due to the fact 
that these larger canes might not have had time to ripen fully, although it was 
stated that they were twelve months old, and, in a lesser degree, to bad roads and 
poor means of transportation causing a delay of a day and a half between cutting 
and analyzing the cane. For the latter reason it was not found practicable in 
the limited time at my disposal to investigate more thoroughly the upper Bago 
region. 

Taken on an average, canes from the district of Bago are character- 
ized by a high percentage of sucrose, relatively much less fiber than are 
those lower down, and an extremely high purity. Of course, the purity 
is somewhat exaggerated by the fact that the juice was expressed by 
a mill of comparatively little power. The residual juice left in the 
cane might run from 3 to 4 per cent lower in purity. Such cane 
as this would be considered almost ideal for a modern mill. The soft 
fiber, small in amount, would allow the expression of the greater part 
of the juice in the crusher and first mill, while, because of the richness 
and high purity of the juice itself, it would allow of dilution to such 
an extent that enough maceration water could be used so that only 
a trifling amount of sugar should be lost in the bagasse from the third 
mill. In fact, I very much doubt if there are to be found, in any part 
of the world, canes more admirably adapted for yielding good results 
in milling. From a purely agricultural standpoint such canes are 
somewhat less desirable. Grown under normal conditions the\- arc 
by no means large, and, when planted in new or extra fertile soil, have 
a tendency, because of their low-fiber content, to fall down badly and 
ripen slowly or not at all. They are also quite sensiti\'e to drought, 
lack of moisture affecting their size more than their composition. Be- 
cause of their tenderness and extreme richness they might also, theo- 
retically at least, fall an easy prey to diseases and to insect pests, 
although of these, fortunately, we thus far have little record. 

The general characteristics of high sucrose, lo^^' fiber, and high parity 
are by no means confined to .canes growing in the Bago district, but, 
as will be shown in subsequent analyses, hold good to a greater or 
less extent over the entire island, those from Bago being somewhat 



more uniform in these qualities than is the case in some other districts, 
but varying little from tlie general average. 



PONTE\ EDU.V-LA CARLOTA. 



This distrift, the second largest in the island, which includes all 
the territory lying around and between the above-named municipalities 
and extending south and east up to and including the barrio of La 
Castellana, is situated just south of Bago and separated from it along 
the coast by the municipality of Yalladolid, further inland by a section 
of low rice land along the San Enrique Kiver. La Carlota itself, the 
principal town in the district, is 10 kilometers inland and lies to the 
north of most of the haciendas. Transportation for passengers and 
mail from Iloilo is effected by way of Pulupandan, with which town 
a steamship service thrice a week is maintained, the voyage requiring 
only four or five hours. Prom Pulupandan south along the coast 
through Valladolid to San Enrique a fairly good road is encountered, 
but from there inland to La Carlota it can hardly be called a road, 
except in the dry season.* The whole journey by quilez, drawn by a 
bull, from Pulupandan to La Carlota, a distance of about 85 kilo- 
meters, consumes from five to six hours, and costs, according to the 
nationality of the passenger, from .5 to 10 pesos. 

The sugar from this district is shipped by lorcha to Iloilo, either 
from the landing in the San Enrique Eiver or from that of Pontevedra, 
4 kilometers south, at the mouth of the Candaguit Eiver. From the 
latter point an animal-power tramway runs directly inland for a distance 
of 8 kilometers to the haciendas Carmen and Carmen Cliica, receiving 
sugar not only from these two but from many others in the southern 
part of the district as far as La Castellana. A similar tramway, from 
the landing at San Enrique through the haciendas Caridad, Candaguit, 
and Fe to the tovm of La Carlota, transports sugar and freight for 
the populations lying more to the northward. 

Topographically, the district of Pontevedra-La Carlota is somewhat 
similar to that of Bago, being quite narrow near the coast and gradually 
spreading out into a triangular-shaped section extending 20 kilometers 
inland to the foothills, where it is about as broad as it is long. How- 
ever, there is here no navigable river as in Bago. No cane is grown 
at the present time directly along the coast. A strip of from 3 to 4 kilo- 
meters here, which is now chiefly marsh land, was formerly planted much 
nearer to the sea, but cultivation has gradually been driven back by the 
increasing inroads of salt water. It is quite possible that much of this 
abandoned land might be reclaimed by an efficient system of drainage. 



•Such was the condition in 1908-9. Since that time much worlc has been done 
on the roads of this district, and they have been so improved that it is stated 
that a, regular automobile service has been inaugurated between Pulupandan and 
La Carlota. 
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Farther to the inland, fur some K) kilometers, the coimtrv is fairly le\-el. 
and here are to be found the gieater number of the haciendas. East of 
the town of La Carlota the countiy becomes more rolling in character, 
and is so much broken liy hills and small streams that <jiily a \erv 
small proportion of the part I'aithest to the interior of the disti-iet is 
suitable for cultivation. 

Area and jirodnclion of IJir I'oiilrrcilm-Lii (_'iirlot(i dialricl (I'.HISi. 



Number ol growers, 47. ' Ilfdaces. | Permit. 

Area of growers' land planted in sugar cane I 2, 737 '11. -^ 

Area of growers' land suited to cane culture but not planted f;,003 60. 3 

Other land suited to cane culture but not planted 1,220 J 12.2 

Total sugar land ; 9,960 I 

'Average amount of sugar land in hectMres owned Ijy each grower: 

Planted W.2 ' 

Unplanted 127.7 

Total __, 



AvcTuKc amount of sugar produced by each grower 

Average amount of sugar produced per hectare planted . 
Total sugar produced 



Pil-iils M)'lii,-lons 

m.r, ! 4.39 

lyij,098 ' 12,024 



In point of production and total urea of available sugar land this 
district is second onl}' to .Silay and far surpasses the latter in yield 
per hectare. In this point, indeed. La Carlola gives better results than 
the majority of other sections of Xegros, the averape vield of G'-Ko 
piculs per hectare of land planted lieinp very nearly what might lie 
expected from fairly good sugar soil on any well-managed plantation. 
The larger yield in this locality luay lie attributed partially to the soil, 
which is decidedly richer here than in r'Ahrv Bago or Silaw and also 
largely to the fact that in La Carlola the haciendas are, as a rule, 
of greater extent and less handieaiijied liy lack of capital, a number 
of them being owned or financed by business houses of Iloilo. :\t(ireo\er, 
of the total sugar land available a less percentage is reported as ac- 
tually planted than in any other distriet, a greater proportion of the 
yearly crop thus coming from fresh land, and this not on account of 
poor soil, but more probably because of inadequate milling facilities 
to take care of a larger ero]i. Sume ratnon eane is grown here, more 
particularly in the interior, where, on new soils, the first planting is 
said to yield watery cane and a i>oov quality of sugar, but the ereat 
majority of the haciendas must replant each year. 

Back in the foothills at the base of Mount Canlaon, ]0 kilometers 
from La Carl.ita, lies the so-ealled "(iranja Modelo" or model farm, 
established for experimental jnirposes by the Spanish Government, con- 
taining «() hectares of good sugar liuul. Much benefit to the 'suo-ar 
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indilstrjr of the island might liavc I'esiiltcd from tliis station, as it is 
said to have been at one time very \\'ell ei|iiippe(l For experimental work, 
but during the late war it sull'ei'ed s<j severely at the haiiils of zealous 
but unscientific iiisiirrcctos that it lias never sinee recovered. 

Following are analyses of soils which represent fairly well all tlie 
land lying between La (iranja an<l Hacienda Cannen : 

.S't)i7 analyses, disiricl of I'linlacdra-La Viirlolu. 



Soil 
No. 



Nature 
of soil. 



1 ! Surface 
1a' Subsoil 



2 
2A 



4 
4A 



6 
5A 



8 
8A 



9 

9A 



Surface 
Subsoil 



Surface 
Subsoil 



Surface 
Subsoil 



Surface 
Subsoil 



Surface 
Subsoil 



Surface 
Subsoil 



Fine 
earth. 



Per ct. 
96.4 

98.8 



S6.7 

ST. 9 



.S3. 6 I 

S2. 2 



Surface 
6 A Subsoil 



7 Surface 
7 A Subsoil 



K,0. 



PrrcL 

0.27 

.29 



96.6 
93.4 



9.5.7 
90.2 



91. » 


87.6 


98.1 


98.9 



96.4 
95.1 



.12 I 
■12 



. l.s 
.17 



.18 i 
.16 I 



.10 

.11 I 



.09 
.10 1 



.10 

.15 



Per rt. ' 

0.29 I 

■ 17 



.39 j 
.39 , 



UaO. 



'-'cr ct. 

0.78 

.62 



1.93 
2.21 



,S0 
.84 1 



MgO. P.,05. 



Prrct.'P'Tct.U'crct. 
0.39 [ 0.23 I 0.19 
20 



.61 



.10 



Vula^ 
tile 

mat- 
ter. 



Percl. 
11.32 
10. 22 



.34 i 
.40 I 



1.64 
1.77 



.62 
1.06 



.67 



.66 j 
.68 I 



.23 
.28 



12 


.56 


.17 


19 


.64 


.09 


08 


.62 


.11 


27 


.63 


.23 



.33 
.30 



.17 . 

.16 ! 



.10 
.29 



.16 
.12 



.07 
.08 



34 


|12.70 


28 


11.60 


19 


11.41 


10 


10.29 



.30 
.19 



. 09 I 7. .ss 



11.24 
t 9.84 



9.65 
9.40 



06 


S.IG 


14 


10.27 


08 


8.50 


12 


S.99 


08 


11.60 


23 


12. 20 


12 


S.69 



Remarks. 



Ld Granja Kxperiment Sta- 
tion. Samples taken from 
a cane tield in the west 
part of the hacienda. 
Subsoil from a depth of '25 
centimeters down to 50 
centimeters; at 75 centi- 
meters, much gravel. 

Lu Granja. Taken from an 
abandoned cane field said 
to be poor soil. 

La Granja. A good cane 
soil. Second and third 
year ratoons growing 
here. Subsoil is a mix- 
ture of clay and sand with 
some gravel. 

La Granja, experimental 
plot. (Uine is said to grow 
very large here, but poor 
in sugar. Said to have 
l)een fertilized in past 
years, but to what extent 
is not known. 

I [Hacienda Carmen Chica. 
Snid to be a vtry poud soil, 

jj yielding Nos 1 and 2 sug- 
ar. Subsoil a mixture of 
white and red clay; at 65 
centimeters, gravel. 

Hacienda Carmen Chica. 
Best cane land ("tierra 
baja"). A selected sam- 
ple from same field as 
number .'1. Subsoil white 
clay mixed with much of 
the black surtace soil and 
some sand. 

Hacienda Carmen Chica. 
Called poor soil ("abo 
abo"). Surface soil from 
15 to 30 centimeters deep; 
subsoil clay and sand; at 
50 centimeters, much sand 
(and water in some parts) . 

Hacienda Carmen. Good 
soil yielding No. 1 sugar. 
Surface about 15 centi- 
meters deep; subsoil white 
cla y and sand ; strike a lay- 
er of sand at 60 centi- 
meters. 

Hacienda Carmen. When 
fertilized, yields very lai ge 
crop but not very pure 
juice. Two years ago this 
tield was not planted, but 
used as a pasture for sheep 
and carabaos. Surface 
soil black loam; subsoil 
contains much fine yellow 
sand; at 80 centimeters. 

, all sand. 



40 

,S'o;7 anali/ses. district of Poiilri:rdm-hn O'n/ /'//«— (Continued. 



Soil Nature 
No. of soil. 



'^™^ K,(]. 'Nn„n.l CaO. Mk<>. P.O,. N. 



I Vnla- 
tile 

mat- 
ter. 



Remarks. 



10 SUIUCI' 

10. \ Sniraiil 



11 I Surface 
11 .\ Subsoil 



V2 1 Surface 
12 ,\' Siib-^oil 



13 .'Surface 
13 .\ Sulisoij 



S..11 
N". 



3 

3.\ 

4 

4.\ 

6 

6A 

7 

7A 



9A 
111 

10 A 
11 

11 A 
12 

12 A 
13 
ISA 



Prn-I. j/'. 
'.i.S. 1 j 
'.1-1.2 



rd.j P( 
It, ' 0. 
13 I . 



■rl. I'l 
17 0. 



rrl. I'f 
67 0. 



rrl I; 
1.1 II. 
17 



'Jl 6 
93.1 



y3 .^ 

91.7 



'.13.0 

,ss,7 



.OCi 
.Oti 



.16 

.n; 



.05 
.05 



.33 
.3.1 



.31 

.29 



rrl. [P. 
'20 I 
.15 I 

.09 : 

.03 I 



.IS 
.13 1 



.O.J 
.01 



,rrl. P, 
I 14 9 «9 

. ll.S llO. 00 

1 

.12 JIS. 61 
.08 '13. !.-< 



.12 



.11 12. 
.10 ill. 



7. I Hacienda E.sppninza. Good 
snil.sui'l to vii'ld No. 2sug- 
ar. Subsoil red clay and 
sand. 

Iticii'ii'la Espcranzii Poor. 
soil, [trodiicirij^ only "cor- 
ririite" siiLjar. Subsoil at 
30 to 35 centimeters is a 
mixture of clay and yellow 
sand; below 1 meter, slate- 
I colored sand and gravel. 

Hacienda Nnjalili Hc-t 
lau'l.said to yield about 90 
fiiciils (6.2i; metric tons) 
per brctarr of No. 3 sugar, 
siirbire s.,il from 10 to 20 
centimeters deep; subsoil 
mostly vcllow sand; at 30 
to 40 centimeters, gravel. 

Hacienda N'ajaliii, higher 
ground on hillside Sur- 
face soil goes down to 
about 25 centimeters, be- 
low that IS red clay to a 
depth of 5 meters; not as 
good soil as number 12. 



Nature of soil. 



Detritus 

cm 1- 

mm. 
screen. ! 



,. 1 mm., 
gravel. 



Mechanical analyses of samples (5 grams) of material, dis- 
trict of Pontevedra-La Carloia, passing a 1-millimeter 
screen. Samples as prepared for chemical analysis. 



1.0-0.6 
mm., 
coarse 
sand. 



medinn 
sand. 



0.2.1-0.10! 0.10-0. 0.'i 
mm , mm., 
line ivery tine 
sand. I sand. 



Suriace 16.4 3.81 

Snb.sc.il ■ 17.8 , 3..50 

Surface 12. :i ' 7., 52 

Subsoil 41. s 11.46 

Surface 4.3 1 3.38 

Subsoil 9.S 0.6S 

Surface .s.2 | 2.10 

Subsoil 12. .5 , 4.60 

Siirfiicc- , 1.9 , 1.33 

Subsoil I 1.1 ] 2.,''i0 

Surface _. _- 3.6 2.1s 

Sub.soil I, a 3.00 

Surface-. _... .... 1 9 2.66 

Subsiiil .I.S 2.4K 

Surface .">. 5 ! 2.66 

Subsoil i;. 9 i 1.10 ; 

Surface ' 6.2 3.1s i 

Subsoil ; 8.3 i 6.78 

Siirlaee ._ 7.0 1.44 

Subsoil : 11.3 0.7S 



10.61 

13.;?6 ] 

1 .-). 62 

2.5. S4 

11.. V2 

s, IS 

11.61 

1.5.04 i 

6 03 I 

3.34 

11.04 

15.90 ' 

'.1. .S6 

5.76 I 

7. .51", 

4.32 

12. '.16 

20. 52 

6. 4.S 

5. '.16 



1 

10.40 

15.92 

14.60 

IS. o.s 

12. '27 ! 

11. '.16 

14.37 i 

14.54 
9.31 
7.90 I 

17.62 

19.30 j 
9.91 
9.40 I 
9. .S2 

7.20 I 
19. OS 
IS. 46 

9.21 i 



0.05-0.005 >U.0O5 
mm., , mm., 
silt. clay. 



Total. 



12. 50 
12. 32 
13.96 
10. »2 
14.83 

15. 02 
13.35 

9.16 

13.11 

9.02 

16. 22 
14.20 
1 2. OS 
12. 72 
10. .52 

S. K-2 

17.30 
12. 54 

11.00 
S.26 



32. 96 
2S. 48 
;M.18 
25. 14 
37.97 
40. 68 
35. 09 

43.63 

45.54 

31. 50 
38.46 
45. 64 
■27.26 
:U.10 
31.16 
25. 7s 
33.63 
33. 20 



29.70 
26.74 
14. .52 
9. .52 
19.86 
20.16 
•23. 41 
29. 7s 

26. 31 
31.44 
20. 94 
16. 4S 

27. 6s 
24.62 
42. 32 
47.64 
16. 50 
16. 20 
:«. 10 
44.46 



mil 04 

100. 32 

100. 40 

100. 36 

99. S3 

99. 9S 

99.89 

100. 36 

'.ly 72 

100.34 

100. 22 

TOO ;^s 

100. 68 

100. .52 

100.14 

100. IS 

100. 18 

99. 28 

99. S6 

100.34 
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These soils average : 



Chonical composition. 



Nature of soil. 



earth. 



Surface. 
Subsoil _ 



Pit call. I Per cl. Per ct. 

.1 93.03 1 0.14 I 0.20 

8S>.60 ! 0. 14 ; 0.'.;2 



MrO. 



Pir cl. ; J'rr ct. 
0.79 I 0.31 
0. 8S ' II. ;)v 



I'..Or,. 


N. 


Per ct. 


Per ct. 


0.17 


0.17 


0.14 


0.11 

1 



Volatile 
matter. 



Pi r rrrit. 
10. 68 I 
10.09 



Physical composition. 



Nnture of soil. 


>1 mm., 
gravel. 


1.0-0.5 
mm., 
coarse 
sand. 




Pvr cmt. 
7.0 


P<r cent 
3 03 


Subsoi) ,_ 


12 ' ^ ftfl 









.VO.'J.-> 
mm., 

medinm 
sand. 



Per cent 
10.33 



0.25-0.10 0.10-0.05 
mm., I mm., 
find iveryline 
sand. sand. 



0.0.5-0.005 <0.005 
mm., mm., ! Total, 
silt. clay. 



Perctiil. 
1:1.66 



Pi >■ cent.] Per cent.] Per ee}U.'. Per ctttt.] 



13.49 
11.30 



34. fir, 
33.43 



■25,93 ! 100.10 
26.69 I 100.21 



This seems to be the transition point between the "poor" and the 
"good" soils of Negros. It is probably the best section of the island 
where plant cane only is chiefly cultivated, and, analytically considered, 
would be classed as fairly good sugar land in almost any part of the 
world. The average composition of these soils is raised somewhat 
by the inclusion in the table of the four samples from La Granja, 
which are exceptionally fertile, especially as regards phosphoric acid 
and nitrogen, and these, possibly, should have been excluded, as, accord- 
ing to the native foreman of the place, who has been there since Spanish 
times, they have, in former years, received much fertilizer. However, 
the quantity of fertilizer which is ordinarily used on a field in this 
country should hardly affect its chemical composition to any serious 
degree. 

The local valuation of soils in this district, quoted under "Remarlcs,'' is given 
for what it is worth. It may be of some value taken in connection with the 
analyses of canes from the same soils. Tlie standard of what constitutes a "good" 
soil varies much. In the poorer localities, where all cane produced is, as a rule, 
rich in sucrose, the best soil is tliat which yields the largest tonnage of cane; 
whereas planters from newer, more fertile lands, owing to their absolute dependence 
on the richness and purity of the cane juice for the quality of their sugar, often 
consider the best soil to be that which j'ielda cane highest in sucrose, even though 
the total amount of sugar obtained per hectare be rather small. On no other 
basis, for instance, could it be understood why an especially rich soil, such as 
number 2, should be considered "poor" 

Numbers 5 to 9, taken from the central portion of the district, represent more 
fairly the class of land from which the greater majority of all the sugar is 
produced. Number 6 is a selected sample, taken from what is considered to be 
the best part of the same field of which number 5 shows the averag'e composition. 
This portion, chemically, is slightly inferior in every respect, with the exception 
of the percentage of lime in its subsoil. This niiiy possibly render it more easily 
cultivable and in a measure account for its apparent superinrily. Number 7, a 
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"poor" sc.il from the name liaciemla as numbers 5 and 6, does not betray marked 
signs of jiovcrly except in its being mucli cnarser, having,' a sandier texture, only 
77.5 per cent of its sulisoil being fine enough to pass a 1-millimeter sieve. Number-^ 
S and 9 are two distinct types of soil from the hacienda. Carmen, the former, u. 
fairly heavy clay, being considered the Ijetter, since the latter, a very sandy loam, 
though yielding as u, rule heavier crcips, does not produce as yood n quality of 
sugar. Trusting to chemical analysis alone, number 9 would be considered much 
superior. The mechanical analyses of tlie.se soils show their marked difference, 
number S containing much less sand and more silt and clay than number 9. 

In the case of numiiers 10 and 12, stated to be ''good" snils, as opposed to 
numbers 11 and 13, "poorer" fields in the same haciendas, analyses agree very 
nicely with judgment of thcne lands, liased on tlic practical experience of the 
planters, numbers 10 and 12 being markedly richer in every element of fertility, 
and especially so in potash and lime. Physically they contain nioie very fine 
sand and silt, and less clay, than numbers 11 and V',. 

Following are some analyses of cane gi'uwn in this district: 

Ciinr iinahinff:, distrirl of I'oiilrreilrii-I.n Carlota. 



Selected at random from the mill, 
hacienda Carmen Cbica; said 
to be of average size for this 
estate and to yield No. 2sugar__. 

Plant cane, eleven and one-half 
months old, grown in the exper- 
imental plot of the Bureau of 
Agriculture E.xperiment Station 
at La Granja. Soil number 1 

Soil number 5 



Aver- 
age 
weight 
per 

cane. 



Kilnx. 
1.23 



:. .It; 

1.13 



Per cl. 
1J.4S 



Fiber, 



Per cl. 

',1. 71 



In juii- 



o j Quo- ' Reduc- 

crose ''•="' °' '"8 
■ purity, sugar. 



Per el. 
16.17 



10. so 
13.06 



Soil number 6; yields No. Isngar __l 0, 

Plant cane from a field considered 
to be poor soil, hacienda Car- I 
men Chica. Soil number 7; said 
to yield No. 3 sugar , i. 

Plant rane from good soil, num- 
ber .S; said to yield No. 1 sugar. 
Hacienda Carmen 

Plant cane from soil number 9, 
hacienda Carmen, a field ferti- 
lized with manure two vear.s 
previously; said to yield No. 3 
sugar 

Plant cane, twelve months old, 
from soil number 10, hacienda 
Esperanza; said to yield No. 2 
sugar 

Plant cane, fourteen months old, 
from soil number 11, hacienda 
Esperanza. Soil considered 
very poor for cane, as it yield.s 
only "corriente" sugar 

Plant cane, twelve months old, 
from soil number 12. hacienda 
Najalin. Said to vi.ld No. 3 
sugar, which is considered good 
for this vicinity 

Plant cane, tifteen months old, 
from soil number 13, hacienda 
Najalin. This field is now 
being cut and Is yielding 
"hdmedo" sugar 



9.0.S 


10. 16 


12.27 


Tn. 93 


8.57 


17.31 


1.S.31 


88.53 


10.36 


20.40 


18.88 


92. 53 


•i. 4.) 


la. 55 


Ls. 24 


93. 2,s 



rer cl. 
0.56 



2.26 
1.10 
0. .11 



l.ls 16.17 



0. 1)3 13. 04 



1.22 



10. N4 20. 0."i 



91. s.'i 0. 60 



Average _ 



9.74 i 17.99 j 1."., 97 



17.61 I 1.-1.14 87. ar, 



1.26 



l.Ls ; 13.71 



1.14 11.01 



9.39 17.38 



l.'i. 6G 



90. 12 



15.7',l I 87.99 



0.99 
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These canes average lower in sucrose and imrity, but are at the 
same time decidedly hirger than those examined in any other district. 
The high glucose and low fiber oJ; some of them might lead to the 
belief that they had been cut too soon, but sueli could hardly have 
been the case, as they were practically all at least twelve months old, 
and, as a rule, were taken from fields which were at the time being 
cut for gi'inding. Without doubt the time of year had some influence 
in this respect, however, as La Carlota was the first district visited, 
and the above analyses were made during the months of January and 
Pebruary, rather early in the grinding season, the average throughout 
the year '\\-ould probably result a little better. iSTos. 6, 18, and 1!) are 
more typical of the higher lands, while the other samples represent the 
central and lower portion of the district. 

Number 6, taken from a small experimental plot at La Granja, was analj'zed 
more for purpose of comparison with other varieties of cane gi-owing in the same 
field than as illustrating results ordinarily obtained here. These other varieties 
of cane will be discussed in a separate paragraph. Numbers 10 and 12 are from 
the soils numbered 5 and 6, respectively, and, coming as they do from the same 
field, certainly indicate a marked difference due to variation in the quality of the 
soil; number 12, from the so-called "best" portion of the field, in reality being 
much better from the standpoint of the local sugar boiler, as its juice is decidedly 
purer and richer in sucrose, but, taking into consideration the increased weight 
of number 10, there is really verj' little choice between the two in point of avail- 
able sugar. 

Numbers 14 and 1,5 illustrate the difference in quality of cane grown in clay 
and in a sandy soil, it being the consensus of opinion among planters in general 
that under normal conditions the former produces cane of superior quality, but 
rather small in size, while that yielded by the latter is inclined to be poorer in 
sucrose, although if given an abundant supply of water it often attains a luxuriant 
growth. In this particular instance the cane from the sandy soil is not only 
poorer in sucrose, but is smaller as well, the latter feature being an exception to 
the general rule. 

In numbers 16 and 17 we have another instance of a rich soil producing a 
larger cane, but one comparatively low in sucrose and purity, while a neighboring 
field of mucli less fertility yields a richer, although smaller, crop. The physical 
diff'erence in the soils from wliicli these canes were taken, as stated above, un- 
doubtedly does its share toward changing the composition of the cane. 

In numbers 17 and 18, practically no difference can be detected between cane 
grown in a rich and in a decidedly poorer soil. 

BINALB.IGAN-TSABBLA. 

Theoretically, this is contiguous to the Pontevedra district, and may 
be reached from there by a trail passing over the foothills and south 
through La Castellana, from which place the town of Isabela is distant 
in an air line only about 12 kilometers. Practically, owing to poor 
roads and lack of transportation facilities, considerable time and ex- 
pense is saved by returning to Iloilo for a fresh start, and from there 
proceeding by lorcha directly to the town of Binalbagan, the sail down 
from Iloilo requiring from eight to twelve hours, during the northeast 
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monsoon. T]ie return trip, against the ^^m(l, may take anywliere from 
twenty-four hours to a weelc. The town of Binalbagan is situated near 
tiie mouth of a river of the same name, 25 kilometers directly south 
of Pontevedra. Owing to the shallowness of this i-iver, the lorcha land- 
ings are all located within a short distance of its mouth, and all sugar 
from the district must be brought to this point for shipment to Iloilo, 
either in bull carts or down the river in small barges of a few tons' 
capacity. The best sugar lands lie at a distance of from one-half to 
2 kilometers on either side of tlie Binalbagan Ki\er, extending thus 
for 20 kilometers inland to the town of Isabela, up to which place 
the soil presents the usual ch;iractcristics of alluvial ground in Is^'egros, 
being quite sandy near the river bank, but within a kilometer or so 
resolving itself into a more or less heavy, wet clay, which, because of 
lack of drainage, is given over chiefly to the cultivation of rice. From 
Isabela the cane fields spread out north and south for 5 or 6 kilometers, 
and to an equal distance back into the mountains, but here they are 
more broken up by hills and more varied in their character. The same 
conditions concerning transportation in this district prevail as in the 
majority of other parts of the island : "In dry weather, all i-oads are 
good ; when it ]-ains, one stays at home." 

\ nil and jii ml iiflion of the Binalhagnn-Ifihrjii ili^lrirt (IHOSl. 



Number of growers, .13- 

Area of growers' land planted in sugar cane 

Area of growers' land suited to cane culture but not planted 

Other land suit''d to cane culture but not planted 

Total sugar land 

Average amount of sugar land in hectares owned by each grower; 

Planted 

Dnplanted _ 

Total 



ATerni,'L- amount of sugar produced liy each grower 

AvernKe amount of sugar produced per hectare T')aiit''<l_ 
Total sugar produced 



Hectares. 
2, 957 
2,868 
1,500 



Pel" cent. 
40.4 
39.1 
20. .5 



7 3' 


-T| 


' 


' 


68. 

fir.. 


s 






135 


5 



I'iriil.-:. 


.Urtn'rlona 


•i. -17'2 


1.S6.4 


ofi. 


■2 27 


106, SOS 


6. 72t 



Although this is one of the ricliest localities in Negros, it will be 
noted that the production per liectare is one of the lowest, due largely 
to the fact that practically all the lands here allow of the growing 
of ratoon canes, which sysicni, because of the saving in expense, as 
it is not necessary to replant, is often carried to an extreme, resulting 
in very poor crops. From 15 to 30 per cent only of all the sugar 
produced in this region is from plant cane. The average yield for the 
whole district is also much reduced by the inclusion of the lower or 
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Binalbagan portion. Jn early all the land here is owned by cue large 
estate, which, apparently lacking the necessary capital properly to cul- 
tivate it, either allows it to lie idle or in uncultivated ratoons of long 
standing, or rents it out in small parcels to native planters. The 
average yield of land actually in cane in the municipality of Binalbagan 
is only 1.35 metric tons per hectare, whereas the somewhat better 
cultivated, but no richer, soils of Isabela produce a little over double 
this amount. The average amount of land owned by each planter is 
just about the same as that in other parts of the island, although de- 
cidedly more is reported as under cultivation, this latter circumstance 
being also due to the greater preponderance of ratoon cane in this 
region. 

Below are given analyses of soils throughout this district. As no 
cane analyses were made here, the figures as to quality and quantity 
of sugar produced, etc., refer to statements made by individual planters. 

Soil analyses, district of Binalbagan-Isabela. 



Soil 

1 No. 



40 
40 A 



41 
41 A 



Nature 
of soil. 



Surface 
Subsoil 



Surface 
Subsoil 



Surface 
Subsoil 



Surface 
Subsoil 



Fine 
earth. 



Pn- ct. 
100.0 
99.9 



100.0 



98,5 
99.0 



99.9 
99.8 



K.,0. |Nb,0. CaO. 



P.ct. 


P. ct. 


0.1.T 


0.16 


.13 


.14 



.18 1 

.15 1 



.16 ; 

.15 i 



.24 1. 1 
.28 I 1. 



.90 



MgO. 



P.ct. 

1.01 
.91 



P.O5, 



P.rt. 

0.'J3 

.19 



P. r(. 

0.13 

.10 



.18 
.15 



I Volft- 
I tile 
mat- 
ter. 



P. ct. 
9.87 
9.40 



8.54 
9.24 



9.47 
10.00 



Remarks. 



Hacienda San Jose. "Tie- 
rra mestiza" along bank of 
Binalbagan River. Land 
close to river is considered 
best, as farther away it is 
too low and better suited 
for rice than cane This 
soil covered by iloodseach 
year; said to yield up to 
200 piculs (12.135 metric 
tons) Nos. 1 and 2 sugar 
per hectare. Surface soil 
light loam; subsoil at 30 
centimeters, black clay 
mixed with yellow sand, 
growing somewhat sand- 
ier with increase in depth. 

Hacienda Santa Irene, Bi- 
nalbagan. Field about 
500metersfromrivers, clay 
loam . Manager of planta- 
tion has no idea of amount 
of sugar produced. Sub- 
soil, at 25 centimeters, 
black clay mixed with fine 
yellow sand. 

Hacienda San Jose, Caman 
Oaman, Isabela. Sandy 
loam, near a small river 
back toward the moun- 
tains; said to give large 
( yield of cane, but poor 
quality. Subsoil at about 
15 centimeters, nearly all 
sand down to 80 centime- 
ters, where some black 
clay is touched. 

Hacienda San Jose, Caman 
Caman, Isabela. Land a 
little farther from river; 
not so sandy as number 
40; yields No. 1 sugar, but 
not so much as number 40. 
Subsoil at 30 centimeters, 
black clay mixed with 
some sand. 
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Hoil analyses, district of Binalhii!iuii-/s(ihda—i'ii\it'mued. 



Soil 
No. 



Nature 
of soil. 



Fine 
earth. 



Na..O.' Can. i MgO. PjOj. N. 





I'll' rl. 


P.rf, 


P.ct. 


42 Surface 


99.7 


0.11 


0.05 


4-> A Subsoil 


99.3 


.14 


.1)4 



A?i .Surface 
43 Al Snl.soil 



44 Surface 

44 a: Siibsuil 



4.') I Hnr/are 
4.5A Siibs.,il 



47 ■ Surface 
47 A Subsoil 



4.H I Surface 
4SA' Suli.soil 



100. I 
100. I 



lull. 
100.0 



',1'.) 8 
9:i. 9 



99. .S 
99. .s 



P. (•/. 

0.72 

.70 



P.rl. 


P 


ct 


0.18 





n,s 


.77 




OS 



;.23 

..97 



2. 0.1 ! . 95 



2.25 



1.34 

1. 25 



.82 
.94 



1.23 
1.33 



P. ct. 

I 0.10 

.09 



.25 
.23 



.16 

.22 



Vola-1 
tile 

mat- 
ter. 



P. rl. 

.s 80 



Remarks. 



.17 
.14 



.15 11. .S2 
.10 11.92 



.13 


11.69 


.08 


9. '.14 


.17 10.40 ' 


.13 


11.01 < 



AC, 
. 09 



IJ. 07 

10. S7 



Hacienda Constancia, laa- 
bela. "Tierra mestiza." 
Considered a very good 
soil for plant cane, but not 
for ratuons: 20 hectares 
hav Hverat'^*^ l-^^ piculs 
(9 18 metric tons) sugar 
per hectare from plant 
cane. Can produce twn 
years of ratni.ns. but not 
more. Subsoil at 'in centi- 
meters, black clay and 
some sand, becoming 
sandier as deeper: at ^0 
centimeters, a littlr gravel 
and white clay. 

Hai'iendrt Nalipay, Tsabela. 
hlacl-: loam, not readied 
liy tioods said to yield 100 
yiiculs {(^.y-o metric tons) 
stik'ar per hectare of plant 
caiic. produces four to 
tive ratMun crops. Sub- 
soil, praetieally no dirTer- 
ence I'rom surfa<.'ij at lea'^t 
down to so eeufimeteis; 
sample"subs(iir' wa^ taken 
from 60 to -SO centimeters. 

Hacienda Nalipay. "Tierra 
baja" black elav, said to 
be ;.^i'orl ii}T Tilant canea. 
lait unlv yields almut two 
years of ratooris. Suhsnil, 
black clay at 'JO centime- 
ters, getting stiller and 
wetter with niereascd 
deiilli: at sO centimeters, 
still black clay. 

Hacienda Antobintrn, I-^a- 
bela. Black clay, consid- 
ered tile pdiirest laud in 
the e-tate Subsi.il nt 'ir-, 
centimeters, stiff black 
clay. This hacienda is 
one of the farthest tiack 
toward the mountains ot 
the Isabcla district. 

Hacienda Progreso, Isabela. 
Black loam, 200 meters 
from river. Subsoil bc- 
Kiusabuiit 3.t centimeters: 
clay and some sand. 

Hacienda Tagum Tagum, 
I s a 1 ) c 1 a . Clay 1 e' a m 
waslu'tl by yearly floods; 
called poor land ; will 
yield 100 piculs (t;.33 met- 
ric tousi of No 1 sny-ar 
jier hectare from plant 
cane if alluwed to rest a 
year, but only 'lU to tiu pi- 
culs (about ;^.ri metric 
tons) fr(mi first ratoon; 
after that does not yield 
nil ire unless allow ed to rest 
aKtiiu. Subsoil lit '_'.> tu 30 
ceutinieters, stilT black 
\ clay. 
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iS'';i7 aiiuh/ncf:. distrUi of liiiialtKiiidii-jKdbild -(.\»]\'uniri]. 



I Soil 
No. 



Nature 
of soil. 



earth { K^O. |Nii.,(i. CftO.| Mgo.j P,();,.^ N. 



49 i Surface 
49 A Sulisoil 



99.9 I 
',19. S 



0.14 
.10 



\Prrrt. 

0, li; 

.06 



Perct. 
1.72 [ 
1.B2 ! 



tirl. P,rrl. 
1.82 ; 0.22 
.99 .12 



Percl 

0.21 

.11 



iSoil 
Xn. 



3" A 
42 

42 A 
4.0 

4.". A 
49 
49 A 



V.iln 
tile 

mat- 
ter. 



Ptn-l 
12. 51 
12. 49 



Remarks. 



Hacienda Tagum Tagum; 
higher land near river. 
A lighter loam, more 
ea.sily worked. Yield.sl25 
piculs (7. 9 metric tons) su- 
gar per hectare from plant 
cane and 80 piculs (5.5 
metric tons) from first 
ratoons. Land will pro- 
duce from four to ti v e 
ratoon crops. Subsoil at 
50 to 60 centimeters, very 
little different from 
surface. 



Nature of soil. 



Detritus 
onl-mm. 
screen. 



1 mm., 
l>gravel. 



Surface 

Suljsoil 

Surface 

Subsoil 

Surface 

Subsoil 

Surface 

Subsoil 



0.0 
0.1 
0.3 
0.7 
0.2 
0.1 
0.1 
0.2 



Mechanical analyses of samples (5 grams) of material, dis- 
trict of Isabela, passing a 1-mm. screen. Samples as pre- 
pared for chemical analysis. 



1.O-0.5 I 0.5-0.25 I 0.2.'>-ai0 
mm., mm., I mm., 
coarse medium, fine 
sand. I sand. ' sand. 



"■'"-"■""ud.vouo: 



0.06 

0.02 
1.22 
3. SC 
0.14 
0.22 j 
0.14 
0.08 i 



0.74 
0.76 
7.36 
11.90 I 
0.72 
0. 54 
3.90 
1.10 ! 



9.10 
9..S4 
14.38 
13.64 I 
10. XO 
6.02 
9.98 I 
ll.ll.S 



14. 3S 
23.42 
14.90 
12. .,1 
21. US 
20. 60 
12.50 ' 
23. US S 



56. 60 
51.06 
39. 52 
31.12 
-15. ss 
47,74 
.53.06 
1,5.70 



<0.005 
mm., ' Total, 
clay. 



19.08 i 99.80 
14.92 1 100.02 



22. 60 
26. 7ij 
20, 24 

23, .54 
20.10 
18.16 



99.98 
99.92 
99.46 
99. 26 
99. (W 
99.80 



The average soil from this district is as follows 

Ghent I CO I composil ion. 



Kind of soil. 



Surface, 
Subsoil - 



Fine 
earth. 



P< !■ cent. 
; 99. 76 
,1 99.76 



K.O. 


Per cent. 
0.15 
0.13 



0.18 ' 0.50 
0.14 i 1.45 I 



MgO. 


P^Oj. 


N. 
Per cent. 


Vola- 

ti le 

matter" 


Per cent. 


Per rent. 


Per cent. 


0.88 


0.20 


0.14 


10.01 


0.91 


0.15 

1 


0.10 


10.10 



Physical rowposliion. 



Nature of soil. 



Surface _ 
Subsoil _ 



>1 mm., 

I gmvel. 



3.0-0.5 
mm., 
course 
sand. 



Percent. I'< r cent. 
0.2 j 0.39 
0.3 ! l.O'i 



0.5-0.2.3 

mm., 

medium. 

sand. 



Per cent. 
3.18 

3.58 



0.25-0.10 0.10-0.05 



mm., 
tine 
.sand. 



' mm., 
|very fine 
I sand. 



.(I.D.VO.OOn; <0.0O5 



mm., 

silt. 



Per cent. Per cent. Per cent. 
U.07 ' 15.87 j '^8.74 
10.45 I 19.94 , 43.91 



mm., 
clay. 



Per cent. 
20.51 
20. 85 



Total. 



Per cent. 
99.75 

^9.75 
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At first glance, this appears but very little better than the average 
soil in the neighboring district of Pontevedra-La Carlota, and one is 
somewhat at a loss to explain wh)' so much more ratoon cane is grown 
here, but, leaving out of account the freslior, less-cultivated hill soils 
of the latter, where, indeed, much ratooning is done, the Binalbagan- 
Isabela district will be found uniformly decidedly richer in composition. 
Many of the fields along the Binalbagan River are overfiowed during 
each rainy season, and thus have their fertility renewed by deposits of 
silt and clay brought down from the mountains. The relatively larger 
amount of lime in these soils very probably is an additional factor tend- 
ing toward increased fertility. It is a curious fact, to be noted gen- 
erally throughout the Island of Negi-os, that the better a soil the 
more lime, as a rule, it will be found to contain, and even in those 
sections which are, on the whole, exeessi\'ely well supplied with this 
element, fields which have the reputation of producing exceptionally 
good crops of cane are often found to run higher in lime than their 
poorer neighbors. It is very difficult to draw conclusions of any kind 
as to the respective value of soils mcr^'ly from growers' estimates of 
their yield, many of these Ijeing purely impromptu gnesswork, since 
cane is never weighed in the Philippines and most fields are measured 
by the number of "tops" planted in them; nevertheless, the relative 
merits of different fields in his own hacienda should be fairly well known 
by each planter, and any consistent analytic differences between so- 
called "good'' and "poor" soils are at least worthy of note. Of all the 
soils examined in this district, none may really be termed "poor" in 
the same sense as some of the "exhausted" soils of Silay and Bao-o 
All of them are pcrfectl}- capable of producing good crops of cane 
when properly cultivated, although some show a greater capaeit\- for 
ratooning than ohers. Theoretically, and this is borne out in Xeg-ros 
at least by practical exjjcrieueo. a soil to produce good ratoon crops 
must either contain a relatnely larger amount of plant food than i:ine 
which is fit for plant cane only, or, liy some means — be it physical, 
mechanical, or biological— must be enabled more readily to supply the 
young sprout with its necessary- nourishment ; since, when cane is planted 
nevf every year, the soil is 1iist thoroughly mixed and broken up by 
plowing and haiTowing. while the ralonn nuist depend for its growth 
largely upon that portion of the soil directly around it and untouched 
by cultural operations. All other conditions being equal, it would 
seem quite possible that a field yielding hea\y crops if planted afresh 
each year, might be quite unprofitable for ratoons through lack of 
suflScient excess of any one constituent, while another piece of land 
in the same locality might produce rather less sugar from the first 
planting, and yet continue ratooning for muiiy years with only slightly 
diminished yields. 
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Such may be the case with the four soils, numbers 42, 44, 45, and 48, which 
are called "poor," since they do yield many ratoon crops. Analysis shows them 
to be just about as rich as any of the other soils of the district in every element 
except potash, in which latter they are uniformly lower, tlie figures ranging in 
the surface soils from 0.10 to 0.11 per cent. It will be remembered that in Bago 
and Silay, whose lands average 0.11 per cent of potash or less, ratoons are very 
uncommon, and one might be almost justified in making the statement that, under 
the conditions prevailing in Negros at the present time, ,^ soil which contains less 
than 0.11 per cent of potash will in all probability not yield profitable ratoon 
crops, even though it be in other respects very fertile. The converse of this is 
by no means to be inferred, as a dozen otlier factors might be just as important 
or more so than the amount of potash, or, for that matter, of any other element 
which it contains. Still, it would be interesting to try the effect of a potash 
fertilizer on some of the non-ratooning soils of this district. 

II.OG-CABANCALAN. 

The last of the large sugar districts in Occidental Negros lies 20 kilo- 
meters south of Binalbagan in the Hog Eiver valley, and consists of a 
strip of land about 7 kilometers wide and 25 kilometers long. Trans- 
portation between this district and Iloilo is carried on in the same way 
and requires about the same length of time as from Binalbagan. Freight 
on sugar to Iloilo is from 20 to 25 centavos per picul (3.16 to 3.95 
pesos per metric ton). The Hog Eiver is navigable by sugar lorchas 
at high tide as far inland as the hacienda San Isidro, about the center 
of the district, but, owing to a sand bar at the mouth of the river and 
shallow places farther up, at least two high tides must be . awaited 
in order to get a boat in or out from this place. It takes about one 
hour to come down the river in a banca from the town of Cabancalan 
to the hacienda San Isidro; from there on to the town of Hog an 
hour and a half longer; and thence to the mouth of the river from 
one to two hours, according to the tide. A low mountain range, distant 
from 5 to 10 kilometers, lies on the right bank, going up. The sugar 
lands along the left bank are best within 2 or 3 kilometers of the river, 
then deteriorate into low rice lands for a short distance, and finally 
merge into the rough, stony country between this point and Jimamaylan. 
A fairly good wagon road exists on this side between the towns of 
Hog and Cabancalan, and a passable trail northward to Suay, Jima- 
maylan, and Binalbacan. The roads on the right side of the river 
are limited to those kept up by the individual haciendas. 

The sugar lands of this district have been formed by alluvial de- 
posits from the river, which overflows annually, flooding a large pro- 
portion of the cane fields, but doing, as a rule, little damage to the 
growing cane. They are classified locally according to their physical 
make-up into three main types of soil. "Bombon," a light, very sandy 
soU, found in high places close along the river banks, is made up of 
the fine sand and other heavier sediment which first settles as the 
river overflows its boundaries. It has only a comparatively shallow 
95424 4 



covering of vegetable surface soil with a subsoil of extremely fine yello-.v 
sand and silt. Cane planted here grows superlatively well m years of 
plentiful rainfall, but is apt to yield a rather watery, impure juice, 
and does not stand drouglit well. With a little irrigation to tide them 
over dry spoils, such lands should produce much better than they do 

at present. 

Adjoining the "bombon' soil and at a somewhat lower level and a 
few hundred metere from the river is the so-caUed "tierra mestiza,"' 
a black loam, which, as its name indicates, is a "mixture" of very fine 
sand and silt, with a little clay. The subsoil is likewise very fine 
sand, silt, and black clay, sometimes well mixed, sometimes in streak-. 
This is considered the best land for cane growing, as it produces large 
raiie of good quality, has good natural drainage, and }-ot is not injured 
by a moderate amount of dry weather. 

Farther away, in lower land, where the floods stand at times long 
enough to deposit the finest silt and clay which they carry, are the 
''bankil" or hoavv clay snils,= which are stated to yield the richest 
cane, although not as heavy in tonnage as the others. In dry years 
these lands are reliable producers, but early, excessive rains coming 
l)efore the young cane has attained a sufficient height often have a 
very harmful efl'ect, unless the land is divided into small field- bv 
ditches and artificially drained at coiisideralile ex]ieiise. The heaviest 
of these "bankil" soils are not much used at present for cane growing 
because of the difficulty of working them, and are either left uncul- 
tivated or used as rice lands. 

Ai-rii and jn'oihi.-l in,i of Ihe JJiuiCnlifincnlan district (190S). 



Number of gtnwers, 22. 

Area of growrrs' land ]il;mt(.'(l in sugar cane 

Area <>f growers' land suited to cane ciiUiire but not planti*! 

( ither land suiii-fl to eaiie cnltuie but not planted 

Total sugar land 

\veragf amount of sugar land in bcetare? nwiieil by each k'ow er- 

I'lanted 

Unplanted 

'I'obil 



Ptriih. Meltictons. 

Avorago araomit of sugar jtroiluond by i'nc!ri,'ro\\er i 5, 'JlS i 330.0 

Average amount of sugar prinUirid per hectare jtlnntrd , 70."^ 1.45 

Total sugar i.mdiieed ill, sill | 7,261 







JIrrl„ref. 


Per cent. '. 


1,632 


in. s 


S."i7 


24.6 


l.OOU 


l^s 6 


■.i.Ay,'j 




- _ _ - 


— 


74.2 




3S. 9 








113.1 









'''Number .'12 i^ a, typical "bankil" soil. Compave its nioelianical analysis with 
Ihripo of other soils from this di-trift. 
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Compared with other districts, the Hog Eiver valley produces much 
more sugar per hectare of land planted, although three-fourths of this 
comes from ratoon cane, and the limit of production has by no means 
been approached. Somewhat less than the average amount of land 
is here owned by each planter, but he lias a much larger proportion 
of what he owns imder cultivation and produces annually over twice 
as much sugar as the aAerage grower throughout the island. Apparently, 
only a small percentage of the total land fit for sugar production in this 
district is unused, but in reality about twice as much as is now con- 
sidered suitable for cane growing could, by means of an efficient system 
of subsoil drainage for the heavy "bankil" soils and rice lands, be 
brought into use. 

Thel following are analyses of typical soils from this locality. 

Soil analyses, district of Ilog-CahancaJ<in. 



Soil i Nature 
No. I of soil. 



29 
29 A 



Pine 
earth. 



K.O. 



Nn„0. 



I 
CaO. I MgO. 



PjOs, 



Vola- 
tile 

mat- 
ter. 



Remarks. 



Surface 
Subsoil 



Pcrct. 
99.7 
100.0 



Perci. 

0.21 

.19 



'er d. 


Pact. 


0.24 


2.05 


.22 


1.36 



31 
31 A 



Surface 
Subsoil 



Surface 
Subsoil 



99.7 I 
100.0 I 



.19 1 
.17 



99.9 I 
99.9 



.24 ■ 

.20 ; 



4.66 
4.43 



4.40 

4.28 



Perct. Percl. PtcI. Perct. 



1.15 
1.15 



1.31 I 

1.32 j 



1.33 
1.39 



0. l.s 
.16 



0.10 
.09 



8.32 

S.14 



.17 , 
.21! 



.09 
.07 



8.04 
7.20 



.20 I 
.19 1 



.Ir. I 9.04 
.13 , .S.42 



Hacienda San Isidro. "Tierra 
mestiza," a mixture of 
black rlay and sandy 
loam ; considered 1 ie.st kind 
of soil; said to average 150 
piculs (9. SOmetric tons) of 
Nos. 2 and 3 sugar per hec- 
tare from plant cane; now 
in first ratoon. This land 
produces Itest with consid- 
erable rainfall: does not 
stand drought well. Sub- 
soil much the same as 
surface, but becomes 
somewhat sandier as goes 
deeper; at 80 centimeters, 
still much clay; below this 
said to be all fine sand. 

Hacienda San Isidro. Same 
field as number 29, but 
closer to the Hog River 
and soil much sandier 
("tierra bomb on"). 
Yields larger with plant 
cane, but much cane dies 
if season is dry; will not 
yield more than three 
years of ratoons unless 
ranch watcT; now in first 
THtoon. Subsoil begins at 
from 30 to 50 centimeters, 
nearly all fine yellow sand, 

/"Hacienda Maria, "Tierra 
mestiza," a mixture of 
"bankil" and "bombon." 
Best land said to yield 120 
piculs (7.6 metric tons) 
sugar per hectare. Sur- 
face soil is a clay loam; 
subsoil beginning at 25 to 
30 centimeters, a very 
sandy loam, nearly pure 
sand in parts, down to 50 
to 60 centimeters, wh<_'re a 
layer of clay is again 
encountered. This soil is 
flooded by the Hog River 
nearly every year. 



Hoil analysis, district of Ilog-Gabamalan — Continued. 



Soil 
No. 



32 
32 A 



33 
83 A 



Nature I Fine 
of soil, I eartli. 



Kj,0. .Na^O. CaO. Mk').| I',i"i:,. N. 



Vol a- 1 
tile 

mat- 
ter. 



[Prr ct. 


Prrrt. 


Surface i 99.7 


0.20 


Subsoil . '.IS. 4 


.17 



P,-r !■(. 
0.23 



,■/. Pir<i. Pi rrl. I'erct. 



Surface 

Subsoil 



99.9 

99. -S 



.23 
.23 



34 Surface 



3.5 I Surface 
311 Ai Subsoil 



100.0 
U'.l. 9 



.20 
.19 I 



.19 I 

. 1.^ 



36 I Surface 
3(iA| Subsoil 



99.9 
99.9 



-2U 
.16 



37 I Surface 
37 A' Subsoil 



96.9 

m 



3.00 

1 XI 



2.02 

2.05 



1.43 O.lf, 
1.04 i 09 



3.19 
3.49 



.17 

.19 



1.50 
1.42 



4.52 ] 
5.46 



4.90 

4.22 



1.32 
1.09 



1.64 

L.-t'.i 



l.OU 
1.17 



1.32 
1.30 



O.IH 
. 01 '. 



.22 
.17 





- 


Pf 


■rl. 


11. 


21 •' 


IJ. 


l.S 



.. X2 { 
SO 



10. 7.1 
10.10 



.13 



6. 0(3 



7.80 
7.70 



I;irlc)i<la h'u]r,l,|ii "Tk-TI-ii 

lunikil" nr.stiir liltirk <-]ny 
Siihsciil aViOUt '6V (■■ciitinic- 
tcrs, Muck clay mixed 
with somesand, hrro-nnnt^: 
sandier as deepcT; at A'> 
centimeters, much sand. 

Hacienda San Jiuin '''J'lr- 
rra mestlza," xn'i'l to In; 
very good land, Imt pfHirly 
cultivated nuitiLr to Im-k 
ni h-iljMf.'-iLid r.i yiridabout 
7t) jiirul^ ( -!. i:-; iTirfric tcn^ i 
ui i^o. 2 sugar jii.T hectare, 
now in plant cane Sub- 
! soil almostsame as surface 
(I'lun to about "10 centime- 
ters: l>rlo\v this H v> TV lit- 
tle sand mixi-d with much 
(.'lay. 

Hacienda Saii Juan. Best 
land; a rather light loam, 
but notsandy, now in third 
ratoon; said to yield 100 
piculs (6. 33 metric tons) or 
more of No. 3 sugar 7".t 
hectare. Subsoil from 2^ 
to 30 centimeter.s down, 
considerable yellow sand. 

Hacienda San Luis. Clay 
loam, about 200 meters 
from river. Is flooded 
every year; now growing 
fourth ratoon crop. Sub- 
soil much the same as sur- 
face, but somewhat stiffer 
clay. 

Hacienda San Lucii'^. 'Tie- 
rra bombon," a sandy 
loam not reached bV 
fioods; said to yield 120 pic- 
uls SHgar (7. 60 metric 
tons) per hectare from 
plant cane and yo piculs 
(■'->. 70 metric tons) from 
hrst ratuons. Subsoil at 25 
i-eiitmif terv, mixture of 
Inain and vrry tine sand, 
at 40 ''ciitiiiK'ters, nearly 
all «and, at mi rontiniftt_Ts, 
still pure Hue ^and, un 
gravel. 

Ilanenda San Isidro. Brst 
(k'hl, "tiurra niestiza;" 
nmst uf hfl(i is cuvert-d by 
yearly liorids fmm river. 
f>ast veHr this held (7 hec- 
tares) said tn have aver- 
aged 200 piculs ( rj fp.'i met- 
ric tons per lieetare of 
Nil '?> sugar fniiii oanes 
planted in Octoberauii eut 
in.laniiary (Hllcen months 
oltl ). Siul is a black loam; 
sub.sdil ,it 30 centimeters, 
bhiclv ilay mixed with 
very line sand or silt in 
streaks, at (Hi centimeters, 
mostly black clav. 



53 



Soil 
No. 



Mechanical analyses of samples (5 grams) of material, district 
of Ilog-Cabancalan, passing a 1-mm. screen. Samples as 
prepared for chemical analysis. 



Nature of soil. 



Surface 
SubsoiL 
Surface 
Subsoil. 
Surface 
Subsoil- 
Surface 
Subsoil - 
Surface 
Subsoil. 
Surface 
Subsoil - 
Surface 
Subsoil - 



0.5-0.25 




1 

0.25-0.10 0.10-0.05 
mm., 1 mm., 
line Vfry fine 
sand. sand. 


9.96 


32.70 


7.88 


.31. 48 


12.78 


4.1. 74 


17.16 


3ft. OG 


14.76 


10.28 


17.28 


9.62 


9.90 


39.40 


7.04 


32. 72 


16.80 


34.72 


26.54 


21.18 



12.22 
13.70 
16.44 
27.12 



1.5.42 [ 
12. 80 
28.44 
30. 32 ! 



0.05-0.005 
mm., 
silt. 



44.04 
.50. 48 
33.28 
40.18 
46. 22 
37.60 
38.02 
49.96 
38.34 
32.78 
52.02 
51.. '12 
43.38 
33.72 



<0.005 
mm., 
clay. 



11.42 

9.08 

7.12 

0.60 

25. 18 

26.80 

12. Si 

10.06 

7.70 

9.92 

la. 24 

20.40 

10.14 

7. .52 



Total. 



100.08 
99.14 

100. 18 
99.82 

100. 54 
99.94 

100. 64 

100. 02 

100. 26 
99.82 
99.94 
99.12 
99. 92 

100.46 



The average of these surfaces and subsoils is as follows : 
Chemical composition. 



Nature of soil. 



Surface 



Fine 
earth. 


K.,CJ 


Na,0. 


CaO. 


Per ct. 


Fer ct. 


Per ct. 


Per ct. 


99.51 


0.21 


0.20 


3.61 


99. .52 


0.19 


0.21 


3.36 



Nature of soil. 



Mgo. 


P,0„. 


N. 


Vola- 
tile 
matter. 


Per rt. 


Per ct. 


Per el. 


Pa- ct. 


1.34 


0.19 


U.13 


8.91 


1.31 


0.17 


0.09 


7.67 


. 


._. — 


- 





Physical composition. 



j>] mm., 
gravel. 



1.0-0.5 
mm., 
coarse 
sand. 



0.5-0.25 
mm., 

medium 
sand. 



0.25-0.10 0.10-0.05 0.050.005; <0.005 [ 

mm., very fine mm., I mm., j Total, 
fine sand sand. silt. clay. ! 



Surface _ 
Subsoil - 



'Percent. Per ctnt. iPrr cent. Per cent. Per cent. 
0.2 , 0.13 ! 1.61 ' 13.27 ' 29.53 



Per cent. 
42. 27 



Per cent. •.Per cent. \ 
13.42 100.22 I 
]2.91 99.76 I 



The practically iiniform composition, chemically, of these soils all 
along the river valley is probably due to their original formation from 
the same source — sand, silt, and clay brought down from the mountains 
by the summer floods. In comparison with the districts thus far ex- 
amined they are much richer in most of the so-called elements of 
fertility, being exceptionally so in lime, of which substance a very much 
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larger percentage is here found than in soils from any other part of 
Negros. Much of this exists as the carbonate, as is shown by the 
marked effervescence which takes place on treating almost any of the 
Hog soils with acid. Nitrogen, only, appears to be a trifle low, espe- 
cially in some of the sandy, "bombon" lands, but this is rather to 
be expected in soils having the physical make-up of these under con- 
sideration. It is evident that, as all the land here contains an excess 
of plant food sufEcient for both plant canes and ratoons, without con- 
sidering the additional nutrient matter supplied each year by the 
overflowing of the river, differences in productivity and in quality of the 
cane for the gi-eater part be due to the amount of care taken in cultivation, 
together with the combined effects of the weather and the physical 
composition of the soil. According to the quantity of rainfall in a 
given year, a sandy soil may produce much more cane than a heavy 
clay, or the reverse, so that only by means of experiments covering 
many years, together with meteorologic observations during the same 
period, would it be possible to state which type of soil was really best 
suited to cane in this vicinity. However, a few cane analyses were 
made here and are given in the following table: 

Cane analyses, district of llog-Oahancalan. 



Remarks. 



weight 

PCT 

eiinc. 



onths 



Average . 



0.98 



Firat ratoon cane from soil num- 
ber 29, hacienda San Isidro. 
Canes twelve months old 

First ratoon cane from .soil num- 
ber 30, hacienda San Isidro. 
Soil is sandier and nciircr river 
than that in which canes num- 
ber 82 are arrowing. Canes 12 
months old-have fallen down 
worse than number 3- 

Plant cane, fourteen to Mi tern 
months old, from .",(.i] riiniihcr 
32; a black clay Hiu'inidii 
Soledad. Canes slendiT Ijiit ] 
fairly long 

Plant cane thirteen months old, 
from soil nmnber 33, liacirnda 
San Juan. 'I'Im'si' canes smiM 
and stuntL'il in gnmlli on 
account of luc-k of ruUiviiti.m; 
were attacked by lornsts while 
young ' 0. 41 

Third ratoon cane from soil num- 
ber 34, hacienda San .luan 

Ilaeienda San Luis 

First ratoon cane, eleven m 
old, from .sml nunilier:!(i, li; 
da .San Liieas, said to yield 
about yilpieuls (.'■>. 7 metric turis) 
perhectare 



0. .S9 
0.63 



0.71 



Per d. 
18.37 



1.00 1.5.68 



0. 8S , If, 87 



Fiber. 



J'rr €1. 
10.10 



15.29 

17. tr. 



.15 



19. 43 : 
22.03 I 



.17 



In juice. 



Brix. 


Su- 
crose 




Per et 


•'2.3:-; 


■20 98 



ijuii- I Reduc- 
tion t of I ing 
purity, sugar. 



93.96 



20.28 17.81 



17.52 
18. 9li 



20. S.I 



90.14 
90.14 



U.79 : 16.95 

i 



9.81 1 21.18 19.30 



. I 



Prr c(. 
0.23 



84 1.00 



20. i;i I 18. 66 90. :i3 49 



0.62 
O! 82 



0.18 

0.49 
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Taken collectively, the caue from Hog is quite similar in eoinposition 
to that of Bago, a condition hardly to be expected in view of the 
marked dissimilarity between the soils of the two districts and the 
fact that the majority of the eanes examined in Hog were ratooas 
while those from Bago \\ere all from the first planting. Probably 
these are compensating differences, since both a poor soil and the grow- 
ing of ratoon crops ha\o an appaient tendency to produce a cane rather 
smaller and richer than the ordinary. In the case of Hog, also, the 
analyses were made during the month of April, at the latter end of 
the grinding season, after several weeks of drv, hot weather, when all 
the cane would naturally be somewhat drier and richer than usual, so 
that in all probability an average of the crop throughout the year in 
this district would be considerably larger and somewhat poorer in 
sucrose than the figures quoted. Few of the individual canes in this 
list vary sufficiently from the average to indicate any distinctions due 
to the soil in which they are growing. 

Numbers 32 and 33 again illustrate the difference often noted between a, loam 
or clay and a sandy soil, although the two fields from which they were taken 
are adjoining ones and their soils chemically much the same. Number 33, al- 
though by no means u. poor cane, is still decidedly lower in sucrose and fiber than 
number 32, the one from the heavier soil," while its higher reducing sugar content, 
1 per cent, would almost indicate that it was hardly ripe, yet both fields were 
of the same age. The higher fiber of number 34 was probably brought about by 
the long time it had remained in the ground, becoming thoroughly mature and 
dry. Number 35 shows the damage done by locusts in stunting the growth of 
it cane field, even when they do not entirely destroy it. Number 36, from a light 
loam with sandy subsoil, is characteristically lower in sucrose, while number 38, 
from a very similar soil, not only does not show this distinction, but is consider- 
ably purer and richer in sucrose than the average. 

SAU CAKLOS. 

The larger of the two important sugar centers on the east coast 
is situated in the northern part of Negros, directly across the island 
from La Carlota, on the arbitrary dividing line separating Occidental 
and Oriental Negros. The town of San Carlos, about the center of 
this district, possesses a safe, although not very deep, harbor, formed 
by a projecting point of land and a slight indentation in the coast, 
at which point a small wharf or lorcha landing has been built. Pro- 
tected by its own coast line from the northeast monsoon, the harbor is 
quite calm during the grinding season, and is sheltered from the south- 
west winds of the rainy season by the small island of Eefugio, lying 



° According to mechanical analysis, neither of these soils contain a large 
amount of clay, but the one producing cane, number 32, is decidedly finer in 
texture than its neighbor. 
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close bj', so that vorv little trouble is here experienced from rough 
weather. A channel between Eefugio and the mainland is sufficiently 
deep for vessels of moderate size, which may anchor within a short 
distance of the wharf. A fairly regular mail and passenger service 
to Iloilo, ISO kilometers distant by sea, is available once or twice a 
week, the trip requiring about fourteen hours, while sugar and heavy 
freight is transported, as in other districts, by lorehas, which -aiv 
usually towed up against the wind for about half the distance, or until 
well around the northern end of the island, and then cast loose t<i 
sail down with the wind into Iloilo. The customary freight rate here 
is 25 centavos per picul (o.O.I pesos per metric ton). 

The sugar plantations of San Carlos lie in a direct line along the 
coast, extending from the hacienda Santo Tonias in the north to Valle 
Hermoso in the south, a distance by land of ?3 kilometers, by sea 
a trifle less, and are connected by wagon roads pas?aljle in dry weatlier 
down as far as the haciendas Santa Cruz and Sanio Xiiio (]\Iabuni), 5 
kilometers south of the town. Tii passing the ne.xt 3 kilometers between 
Santo Xiiio and the haciendp, Fortuna, the land become^ much more 
broken and accidental in character, and from this point on to A'alle 
Hermoso there exists only a rocky trail along the coast, from one and 
one-half to two hours being required to traverse tlie ."i kilonictcrs between 
these two places on horseback. 

The sugar lands of this side, unlike those of western Negros, do not 
extend inland to any distance, but are shut off by mountains which are 
never more than 3 or 4 kilometers from the sea, and thus afford room 
for only one fairly large estate between the foothills and the coast. 
All the haciendas of this district, with the exception of Fortuna and 
A^alle Hermoso, the two farthest south, occupy the fairly level strip 
of land which has the town of San Carlos as its approximate center. 
These two haciendas, of much larger extent than the others, are made 
up of a number of separate fields, wherever level ground can be utilized 
in the valleys between the hills. 

No less than eight small streams pass through the district, but none 
of them are large enough for na\i,^alion of any kind, so that the sugar 
lorchas must anchor .lose to the coast and have their freight brought 
out to them in small Imats, or, in the town of San Carlos and in 
hacienda Fortuna, be loaded directly from small, private wliarves. 
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Area and production of the San Carlos district [1908). 



Number of gri)\\ers, H. 

Area o£ growers' land planted in sugar cane 

Area of growers' land suited to caiu- culture but not planted 

Other land suited to cane culture but not planted 

Total sugar land 

Average amount of sugar land in hectares owned liy each grower: 

Planted __ 

Unplanted 

Total 

Average amount of sugar produced by each grower 

Average amount of sugar produced per.hectare planted 

Total sugar produced 1 



Amc 


un( 


■ 


Hn-liirrx. 


J 


r cf)il. 


2,080 




60.4 


866 




25.1 


500 




14.5 


3,446 


— 





14,H. 6 
61.9 








210.6 






Piruls. 


^ft'tl-ic ton.'^. 


.1, 450 




344.7 


36.7 




2.32 


76, 300 


4 


826 



The average grower of this district owns a larger amount of land, 
has more of it under cultivation, and produces annually a greater quan- 
tity of sugar than elsewhere in Negros, although the average yield of 
sugar per hectare reported under cultivation is very small, being, in 
fact, less than half of what even a moderately good field in this locality 
will ordinarily produce. San Carlos has suffered much of late from 
drought, due in a great measure to the almost total destruction of 
the forests and shrubbery in the foothills and mountains lying just back 
of all the plantations. This has been brought about by nomadic moun- 
tain people, who bum off a small patch of land to form a "caingin," 
which they plant in corn for a year or so, until weeds begin to spring 
up and a little real work is necessary for further cultivation, when they 
move on to devastate more. forest land farther along. It will probably 
be many years before San Carlos completely recovers from the evil effects 
already produced by these "caingins," even if this wanton destruction 
of timber can be at once stopped, which seems rather doubtful, although 
some steps are now being taken to keep the practice in check. 

The following is a table giving analyses of representative types of 
soil from this district, together with remarks as to their approximate 
yield and relative merits according to the local classification. 



58 



Soil uniilyncs, district of San Curios. 



Soil 
No. 



Nature 
of soil. 



60 j Surface 
60a! Subsoil 



61 I Surface 
61..\l Suljsi.il 



62 Surface 
62. \ Subsoil 



63 I Surface 
63 A I Subsoil 



64 ' Surface 
64 A! Subsoil 



65 

cr,A 



Fitir 
cnrtli 



K..0. iN'H ,().' ChO, M5-(>.:|',,0, 



Vi.lu 
> tile 

luat- 
j ter. 



Remarks. 



I'lrcl. 
8.i. s 
79.9 



74.5 
li.i. s 



97.5 

SO 



96.9 
97..=) 



69.9 
77.9 



Pnrt. 


Pf 


(■/ 


/'< 


rii 


P, 


ret 


P, 


/ ::l 


J'f 


■H 


Pirii 


0.50 


0. 


2l* 


1 


64 


1 


(1 





12 


0. 


22 


8.69 


.;)! 




27 


' 1 


.S4 


1. 


36 




08 




M 


7.70 



1.81 
1.95 



1.42 
1.92 



1.96 
2.11 



. IS 
.15 



2.40 
2.60 



2.41 
2.83 



1. 18 
1.01 



Surface 


97.9 


. 6.1 


■ri 


2.43 


Subsoil 


95 


..52 


.3.^ 


2. 54 



1.23 
1.22 



2.24 
2.24 



.21 

-IS I 



6. y2 



.21 
.16 



y 36 

N.18 



/Hacienda Saii Jose. Field 
near the sea; said to be very 

I fair ]and, but has suffered 
much from drought this 
season: now in plant cane 
1 yearold; canevery small; 
estimated yield 40 to 50 

I |.iciiis (2 .s:^ t(i y.ir, metric 
ttiTis) per lice tare. Surface 
soil \T-Ty dry and i-rarked 
by heat", snbMjil at '!'> cen- 
timeters, a little Kravnl and 
coarse san d with b ro w n - 
ish-yellow clay ins treaks. 

Hacienda San Jose Field 
near number 60 and sirai- 
lar to it in a p pea ranee, but 
rather more saml and 
small stones, '^bi^ tield 
used for first niibm;,' test, 
1 iieetare produces 21 54 
metne tons cane and 2.378 
metric tons sugar, fane 
has suffered much I'rum 
long-continued dry season. 

Hacienda San .lose. High j 
land near river; black ! 
loam, atnliesandy. Good I 
cane land; now in first i 
ratoon crop. Subsoil at 25 
centimeters, yellowish 
clay and a "little sand : 
fairly well mixed; a trifle i 
more sand near tlie river 
bank. 



/Hacienda Pro 



iden, 



7,7(; 
7.34 



.31 11., S3 

.19 10.tl2 



. 2y 
.07 i 



I good cane sn]|. .vfierially 

for ra toons. I'lant cane 

I said to grow tot' larL'-' and 

j produce pour <iiialiiv of 

I sugar. Yield about' 125 

piculs {7.91 metric tons) 

' per hectare from plant 

' cane; part of field near 

river more or less sandy, 

while a little higher up 

somewhat stiller clay. 

Subsoil at 30 ci-ntinieter'*. 

black and yellow elav iii 

streaks with some yellow 

sand. 

Hacienda P r o v i d e n e i a. 

Higher land and tiearmill. 
Blaek clay now in sixth 
ratoon crop. F.^ii mated 
will yield 50 ti. Mu jdruls 
( 3 p; to o.s iiiri rie ton.'^) per 
liiM'tare SiiIimhI at 20 
erniiinrtrrs, \\hile clay 
with eoursi' u bite and yel- 
low sand and pebbles. 

Hacienda San Jose. Land 
near rivor, considered best 
soil in the hacienda. 

Fi^'ht somewhat sandv 
loam. Subsoil at 25 to 3b 
eenti meters, elav mixed 
with sand; at 50 to 60 cent i- 
nn'ters, nearly pure v el- 
low sand. 
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Soil analyses, district of San Carlos — Continued. 



Soil 
No. 



Nature 
of soil. 



K.O. iNn..O. 



66 I Surface 
66.4, Subsoil 




67 Surface 
67a! Subsoil 



68 A 



Surface 
Subsoil 



69 j Surface 
69a! Subsoil 



96.7 
97. S 



99.8 
99.9 



97 
94 



70 Surface 
70 a' Subsoil 



71 
71A 



72 
72A 



Surface 
Subsoil 



Surface 
Subsoil 



.21 
.19 



.36 

.19 I 



CrtO. 


mku. 


r, rrt. 


Ptrct. 


1.11 


1.08 


1.13 


1.13 


2.26 


1.49 


2.34 


1.63 


l.'S9 


1..S9 


1.78 


1.69 


1.13 


1.18 


1.32 


1.33 



\\A\ 



Volll 
tile 

mat- 
ter. 



Remarks. 



5 

1.92 



1.56 
1.6.5 



I'cni. Pari. 
0. 10 j 0. 14 

.09, .10 

I 



2.30 


2.28 


2.34 


2.37 


1 
1.27 



J'erri., 

9.5:. i 

9.28 ' 



.21 
.23 



.12 
.05 



.17 
.09 



7.81 
7.87 



6.25 
5.30 



.14 I .14 9.16 
. 12 ; -.10 I 8,94 



9.45 

9.24 



9. 55 
7.27 



Hacienda Refugio. One of 
the poorest fields, said to 
yield about 80 piculs (5.06 
metric tons) per iiectare 
of No. 1 su^ar from plant 
ciiru-; now in first ratoon; 
Bltic-k cane. Subsoil at 15 
centimeters, white clay 
mixed witli some sand. 

Haeienda Refugio. Allu- 
vial soil near river baclt 
towards mountains; very 
good land, said to yield 150 
piculs (9.50 metric tons) 
per hectare of No. 3 sugar 
Irom plant cane twelve 
months old. Soil in ap- 
pearance much like the 
sandy loams of Ilog-Caban- 
calan: subsoil at 20 centi- 
meters, clay with much 
j( tine sand. 

Hacienda Refugio. Best 
field, near house, said to 
yield 160 piculs (10.1 met- 
ric tons) sugar per hectare 
from plant cane and prac- 
tically the same from ra- 
toons. Surface is a rather 
light loam; subsoil at 20 to 
23 centimeters, brown to 
black clay with a very 
little sand. 

Hacienda Refugio. Very 
poor land near sea; for- 
merly flooded by sea water 
and probabl y still i n- 
fluenced by this, as parts 
of the field are below sea 
{ level at high tide. Yield 
said to be less than 50 pi- 
culs (3.6 metric tons) per 
hectaiL'. Surface ^^oil 
rather sandy; subsoil at 15 
centimeters, very sticky 
clay. 

Hacienda Fortuna. One of 
the best fields; said to 
yield over 100 piculs (6.33 
metric tons) per hectare 
from plant cane. Surface 
black clay, changing to 
sandy loam along river 
bank; subsoil black clay, 
white clay, and yellow 
sand, according to dis- 
tance from river. 

Hacienda Fortuna. Very 
good cane land; now in 
second yea r of ratoons. 
Surface black clay; subsoil 

' at 20 to 30 centimeters, 

1. dark brown clay. 

■Hacienda Valle Hermoso. 

Said to be representative 

of the soil here. Subsoil 

at 20 to 30 centimeters, 

I light-colored clay with 

, some sand in places. 
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Soil analyses, district of San Carlos — Continuf;d. 



Soil j Nature 
No. : of soil. 



73 iSiirfacL' 
ISA, Subsoil 



84 I Surface 
.S4A Sutaoil I 



earth. 



Nii..,0.]0.iO. MgO.I l'...0-„ 



Vola-' 
I tile 

mat- 
I ter. 



Ri'iiiark^ 



96.7 



Pn-rl. I'i'rel.'']'irH. />crcl. Pcrrl.Pn-ctJPn-rt 



86 (Surface 
SGaI Suteoil 



87 



Surface 
Subsoil 



0.21 
.20 



0.18 



95 

SS.2 



99.8 
95.1 



.14 
.34 



.24 
.20 



1.74 

1.7.5 



«.) 


Surface 


9.5 , 


.44 , . 


:!1 1.3.S 


85A' 


Sul.sriil 


97.9 


.37 


.« 1 1.411 



1.53 
1.58 



1.23 

1 . L'H 



1,59 
1.19 



1.37 , 

1.88 ' 



0.15 
.10 



0.14 
.09 



7.64 



Hacienda Valle Hermoso. 
ThiH soil not liked as well 
as num ber 72, as i t is a heav- 
i(.T clay and harder to 
work; this yrar, ho-\vryrr, 
it has jiro(luri-r| h(.-?iur, ow- 
ing- to ttii' Hx<'''ptii'jui]iy 
drv WPHtli<T ^iilisni) at 



al 



stiir white •■\a\ 



.irlv 



.]2 ; 8.04 
.07 I 7.11 



.09 I 
.00 I 



4.71 
4.6J 



1.73 
1.83 I 



1.16 ! 
1.32 i 



.10 
.07 . 



9.16 
y.50 



.18 rj.60 
.10 11.52 



Hacienda San Jose. Snuth- 
ern pjirt of the JmcieTida, 
near scii. formerly swamp 
hind, \'iehl very poor. 
Siirfjit^'i.- .soil light loam; 
subsoil at 'JO to L'.T (■(.■nti- 
niLtcr.^, yellow clay with 
some sarid and gravel. 

Hacienda San Jose, .'^nntli- 
ernmo.st field, near vu and 
river; very poor >fiij, es- 
pecially in dry weatlur. at 
best will not yield more 
than SO r-iruls (V. 06 liiotno 
tons) per hectare from 
plant cane or half that 

I amount from first ratoon.s. 
Surface soil sandy loam; 
subsoil at 30 centimeters. 

i' coarse sand and small 

' stones. 

Hacienda San Jose. Field 
in west of hacienda, near 
mountains; rather poor 
land, many large stones. 
Subsoil at 15 to 25 centime- 
ters, stifT brown clay with 
some sand and " small 
stones. 

HiicJL-nda San Jcse. Field 
south ami west of nurnher 
s7; had not been planted 
for .several years until last 
sea.soii, this \ ear nearly all 
young canes dead from 
drought. Surface.soil rath- 
er light \<»\in. subsoil at 
15 to 20 centmieters. stiff 
li^ht \cIlou elay. at 70 
eentiui.'ters maiiv .--nuill 
stoiusnml reddish clav. 
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Detritus 
on 1- 
mm. 

screen. 


Mechanical analyses of samples ( 
trict of Sim Carlos, passing a 1 
prepared Inr chemical analysis. 


5 grams) of material, dis 
mm. screen. Samples as 


Soil 
No. 


Nature of soil. 




















>1 ram., 
gravel. 

14 2 


1.0-0.5 
mm., 
course 
sand. 

r,7 


0.5-0.2,=. 

mm., 
medium 

sand. 

5 78 


0.26-0.10 
mm., 
flno 
sand. 


0.10-0.05 
mm., 

very line 
sand. 


0.05-0.005 
mm.. 
Kilt. 


<0.005 
mm., 
.•lay. 


Total. 
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99. 92 


60 A Subsoil 


■-■0. 1 


1.20 


4.32 


9.16 


16.78 


60.71 


18.00 


100. 20 


61 1 Surface _.. 


26. S 


3.96 


14. 28 


16. 92 


M . 211 


32. 92 


• 17.84 


100.18 


i\ A SnI.soil ,.. 


36.2 


8.02 


16. 92 


15. 74 


13.70 


32.60 


12.74 


99.72 


62 
62 A 




20.0 


1.90 
5. 36 


7.32 
13.70 


13.10 
13.84 


17.30 
11.. S2 


4-1.08 
34. 92 


16.76 
20. 22 


100. 46 
99.86 


Subsoil 


63 Surface 


3.1 


1.66 


7.34 


13.60 


18.66 


44.22 


13.64 


99. 12 


63 A Subsoil 


2.5 


1.90 


7.42 


13.84 


16.44 


4.S. 96 


12. 10 


100.66 


64 Surface 


30.1 


5.65 


7.33 


8.28 


11.41 


37.19 


30.01 


99. .87 


64 A Subsoil 


22. 1 


2.62 


4.72 


5.98 


7.62 


31.82 


•17.64 


100. '20 


65 Surface 


2.1 


1.10 


7.16 


16.06 


18.08 


45. 2.S 


12.26 


99.94 


65 A Subsoil 


5.0 


1.88 


9.14 


17.08 


19.30 


40.10 


12.02 


99.62 


66 
66 A 

67 


Surface 


li.l 
3.6 
3.3 


1.60 
1.84 
1.74 


5.08 
6.56 
9.14 


9.94 
11.02 
19.28 


10.82 
U.40 

22, 28 


43.46 
40.22 
36. CO 


28. 52 
■28.58 
11.90 


99.42 
99.62 
99.94 




Surface 


67 Ai Subsoil 


'* 2 


1.64 


12.14 


24.14 


18.68 


29.76 


13.68 


99.94 


70 1 Surface 


0.9 


0.74 


.5.64 


16.04 


21.58 


42. LS 


13.34 


99.62 


70 Aj Subsoil 


0.7 


0.70 


.5.08 


15. 82 


2U. 94 


40. 18 


16.68 


99.40 


71 Surface 


0.2 


0.28 


2.81 


13.40 


21.94 


48.30 


13.02 


99.78 


71 A| Subsoil 


0.2 


0.23 


2. .57 


15. .•<3 


23. 34 


43.62 


14.54 


100. 13 


73 
73 A 




3.8 

9.7 


1.76 
1.76 


9.40 
10.07 


12. 7K 
12.35 


11.92 
12. 72 


42. 22 
38.36 


22. .54 
25.41 


100. 62 


Subsoil 


100.67 


85 Surface 


5.0 


8.74 


37.90 


19. 62 


7. .52 


16.38 


10.44 


100. 60 


85 A Subsoil 


12.1 


7.26 


37.82 


20. 62 




14.80 


12. 18 


100. 30 


87 [ Surface 


2.6 


1.54 


3.84 


,s.43 


11.74 


36.09 


38 37 


99.99 


87 A! Subsoil 

i 


1.2 


0.95 


2.52 


.5. 42 


9.85 


34.27 


46,97 t 99.97 



The average composition of these soils is as follows : 



Nature of soil. 



Surface 
Subsoil 



Chemical composition. 



Na.O. I CaO. 

Per ct. I Per rt. 
0.24 1.94 
0.^24 1 1.80 





Fine 
earth. 


K.O. 




Per cent. 
94.03 
91.17 


Per ct. 
0.40 




0.32 















MgO. 


P./>,-,. 
Pnd. 


N. 
Perct. 


Volatile 
matter. 


Per ct. 


Per ct. 


1.60 


0.15 


0.17 


8.67 


1.67 


0.12 


0.11 


8.01 
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Physical composition. 



Nature of soil. 



>1 mni. 
gravel. 



Surface.- 
Subsoil -- 



'■ rent. 
7.6 
10.4 



1.0-0.5 
mm., 
coarse 
sand. 



0.5-0.'^rS 

mm., 

medium 

sand. 



Per mil. 
2.49 
2.72 



Per cfiil . 
9.47 
10.23 



0.25-0.10 0.10-0.05 .(j.-^.f,^^^^^' <0.005 | 



mm., I mm., 
fine very tine 
sand. .^and. 



mm., 
silt. 



mm.. Total, 
clay. 



Percent. I'lyrrnl. I', r cent. Pi r cent. Percent. 
13.67 15.68 ■i'i.'A 19. '.ill 99.94 

13.90 14.1.2 36.95 21.59 I 100.01 



Taken as a whole, these may be classed among the most fertile soils 
of IN'egi-os, being exceptionally rich in potash and having a content 
of lime, phosphoric acid, and nitrogen somewhat above the average. 
Individually, there is considerable variation, as might be expected in 
a place which, unlike some of the sugar lands of the west coast, does 
not lie close along the banks of one large river, but is broken up by 
many small streams, valleys, and hills, yet, out of the entire series 
of soils here analyzed, not one could really be called lacking in fertility, 
as judged by the standards of what constitutes a good cane soil in 
this island. 

Those soils stated by the owners to be relatively poor producers, viz, numbers 
66, 85, 86, and 87, while not lacking in potash or lime, are decidedly lower in 
both phosphoric acid and nitrogen than the majority of fields in this district; 
still, soils of a similar composition are considered very productive in districts 
such as Silay or Bago. The unproductiveness of numbers 69 and 84 is un- 
doubtedly occasioned by the deleterious effect of sea Avater on the roots of the 
cane, the increased proportion of soda to potash and of magnesia to lime in their 
subsoils as compared with the surface being pretty good evidence that the lower 
strata here are at high tide reached by seepage from the ocean. In number 61, 
also, this effect is indicated, although to a somewhat less marked extent. 

On the other hand, the five soils, numbers 63, 65, 68, 70, and 71, are selected 
as being exceptionally fertile. They are richer than the average in all the 
chemical elements considered essentinl to a good cane soil, some of them being 
especially so as regards lime. 

With the exception of the cxtrenie cases just mentioned, differences 
in productivity must be due to other causes, such as iihysical charac- 
teristics of tlic soils, time under cultivation, care taken in cultivating 
and planting, weather conditions, etc. The clement of chance, also, 
is no small factor in sugar growing on many soils. If cane is planted 
very caily, before the rains ha\'e stopped, an extra heavy period of 
rains may ensue late in the season and literally drown out the young 
cane, especially in heavy, undrained soil, while a late planting may 
be followed hy such excessi\xly dry weatlier that the plants wither and 
parch in the ground, and, in sandy soils, are either killed outright 
or, in heavier ones, have such a poor start that they are unable to 
stand up before the rains of the next season. 



63 



Analyses of sugar cane growing in these soils are given below 
Cane analyses, district of San Carlos. 



No. 



Aver- 
age 
weight 
per 

cane. 



Plant cane, tweh'e months old, 

from soil nnmber CO. hacienda j ,-,, , 

San , Jose: liiis suffered much from ! ■'""">• 

drought ! 0.38 

First ratoon cane, eleven months ■ 
old, from soil number 61, hacien- 
da San Jose: has suffered mucli 
from drought 0.41 

First ratoon cane, ten months old, 
from soil ilumber cvl, hacienda 
San Jose 0. -II 

Plant cane, eleven months old, 
from soil number 63, hacienda 
Providencia 



Sixth ratoon cane, from soil num- 
ber 64, hacienda Providencia; 
about ten months old 



46 I Plant cane, 10 months old, from 
soil number 65, hacienda San 
Jose 



Plant cane, twelve months old, 
from soil number 67, hacienda 
Refugio 

Plant cane, twelve months old, 
from soil number 70, hacienda 
Fortuna 

Second ratoon cane, twelve months 
old, from soil number 71, ha- 
cienda Fortuua 



Hacienda Valle Hermoso. Canes | 
large and many fallen down I 



Average, 



Per H, 
17.32 



0. m ; l.i. 29 



0.71 16.47 



0..S0 I IS. 86 

1.00 j 17.00 

0.70 I 17.67 

1.13 IS. .=,,1 



1.87 



Per rt. 
11.02 



11.05 

11. 22 
10.80 



11.20 



11.24 23.49 



10,1)4 , 20.21 



In juice. 



Su- 
crose. 



Per el. 
22.01 20.04 



Quo 
tient of 
purity. 



17.71 I 87.62 



19.73 i 88.65 



19.26 I a0,31 



20.8-1 18.75 s;i.91 



92 60 



20.73 
IK. 06 



Reduc- 
ing 

sugar 



Per ct. 

o.m 



0.49 



90.51 ! 0.69 
86.16 1.35 



90.19 I 0.77 



These samples differ somewhat from those obtained in other locali- 
ties, in that they contain more fiber and a juice somewhat more concen- 
trated and richer in sugar. The purity of the juice and its percentage 
of reducing sugar is about the same as in other districts. It is difficult 
to account for the increase in fiber found here, as the same variety of 
cane is grown in San Carlos as in other parts of Negros, except on 
the theory that the droughts j.irevalent in this section of the island 
during the past few years have caused a partial drying out of the cane ; 
this would also explain the greater density and sweetness of the juice. 

The first three samples examined have undoubtedly been thus aflfected, since 
they have been so stunted in their growth by dry weather as to be only about 
half the ordinary size. The large amount of alkalies and alkaline earths in 
these soils may also have a tendency, when concentrated by drought, to check the 
gTOwtli of the cane. Number 45 probably owes its high fiber in a large degree 
to the length of time it has been allowed to grow without replanting, ratoons of 
many years' standing apparently showing m, tendency toward a harder, more 
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woody growth. Neither this nor number 44 were quite mature when cut. An 
excessively dry spell at the time forced many planters to cut fields which were 
not yet ripe in order to save them from total loss, . especially in the case of 
much cane planted late in the previous year, which had not attained sufficient 
maturity to enable it to wiflistand the severe heat and dryness, and was withering 
in the fields without ever becoming fully ripe. Number 46 was taken from a 
field similarly affected. Although one of the best soils on the hacienda under 
normal conditions, it had so badly suffered from drought this year that probably 
20 per cent of the cane growing on it was either too green to cut or was dead 
and partially decayed. The canes taken for analysis, being selected with the view 
of securing only fairly mature sijecinions, are apparently very good, although a, 
little young, ten months old, but canes from the same field which were being 
ground at the mill at this time and could not be so carefully selected, despite 
instructions which had been given to throw out dead canes as much as possible, 
yielded a mill juice of the following composition: Brix, 16.75; sucrose, 13.46; 
purity, 80.34 — which of course produced a very poor quality of sugar. 

Number 49 is from one of the best fields I have seen in Negros, the cane itself 
being large and quickly grown, yet erect and of very good quality. Soil number 
70, from this field, is very high in potash and lime, but only moderately so in 
phosphoric acid and nitrogen. 

Number 51 is an analysis of cane from a field of very luxuriant growth; in fact, 
much of it had fallen down so badly that the cane, although thirteen months old, 
had not been able to ripen as it should, and as a, consequence had suffered some- 
what in quality. The soil from which it came, although very good, does not on 
analysis show any extraordinary richness. 



About 100 kilometers south of San Carlos, or ten hours' sail by 
water, lies Bais, the only important sugar district in the Province of 
Oriental Negros, 43 kilometers north, by the provincial road, from 
Dujmaguete, the capital. The harbor of Bais, the liest in Negros, is 
formed by a fairly deep indentation in the coast line and is well pro- 
tected from rough ■s^'eathe^ at all times of the year by two small islands 
directly at its entrance and by its proximity to the Island of < 'i>l)u, 
which at this point is only 16 kilometers distant. At present it is 
only available for vessels of comparatively light draft, as it only con- 
tains 3 or 4 meters of water at low tide anywhere within a kilometer 
of the shore. Transportation to Iloilo follows the same route as from 
San Garbs, but, owing to the longer distance to be carried, freight rates 
on sugar are somewhat higher, averaging 30 centavos per picul (4.75 pesos 
per metric ton). Some lorchas load at a small dock on a projecting 
point of land near the town, others at private landings on the hacien- 
das. The haciendas of Bais are not spread out over so great an area 
as in other districts, but are fairly well crowded together in a level 
plain nearly surrounded by mountains, having a total extension north 
and south of 6 kilometers, and inland from the coast from 3 to 3 
kilometers, a large proportion of this area being cidtivable sugar land. 
Thirteen kilometers gouth of Bais is the barrio of Taniav, containin<^ 
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some thousand hectares of fairly good sugar land, little of which is 
at present under cultivation, while 10 kilometers to the north is located 
the barrio of Manjuyod, with approximately the same amount of land, 
also uncultivated. Several small streams run through the district, but 
are of no use for navigation. Land transportation, aside from that 
along the provincial road to Dumaguete, is restricted to private roads 
kept up by the individual haciendas. 

Area and prodiiclioii of the district of Bais (lOOS). 



Number of growers, 18. 

Area of growers' land planted in sugar enne 

•Area of growers' land snite<l to cane culture but not planted 

Other land suited to eane culture but not planted 

Total sugar land _J 

Average umount of sugar laiM in hectares owned by each grower 

Planted 

Unplanted 

Total 

Average amount of sugar produced by each grower 

Average amount of sugar produced per hectare planted 

Total sugar produced 



Amount. 




J-Irrlnras. 


Pn 


mil. 


1,688 1 




58.9 


I.Lh 




40.4 


20 




0.7 


2,M(lo 







93.8 

('.4.3 ■ 

l.')8. 1 ' 

Piculs. \ Mtlric lon^ 
4,251 I 268.8 
45.3 2.,S7 

7li,509 4,839 



Since the individual grower here owns more land and has a larger 
amount under cultivation than in the majority of other parts of Xegros, 
he naturally produces a relatively greater amount of sugar, being in 
this respect second only to the average grower of San Carlos, but the 
yield per hectare of land planted is only a trifle higher than the general 
average for the island and less than half of what it should be in a dis- 
trict so fertile as Bais. As in other regions, much of the land here 
reported to be planted in sugar cane is, for the greater part through lack 
of capital, so poorly cared for that the apparent yield per hectare of 
the district as a whole is thereby considerably reduced. 

The sugar soils of Bais are in general appearance and chemical com- 
position much like- those of Ilog-Cabancalan, which lies Just across 
the mountains On the opposite fide of the island, and are locally clas- 
sified into the same three main types according to texture, those of 
Bais running perhaps more to the "tierra mestiza" and heavy clay 
lands, the latter being teitned on this side of the island "lamakan" 
instead of 'Tjanldl." The following analyses of soils taken from dif- 
ferent haciendas throughout the entire district represent very well the 
average composition of the sugar lands of Bais : 

1.(5424 5 



66 



Soil anahiscs, districl of Bais. 



Soil 
No. 



74 
74 A 



75 
7o A 



76 
76 A 



78 

7SA 



81 
81 A 



82 
82 A 



Nature 
of soil. 



Surface 

Siibsc.il 



I Fine 
earth. 



K,0. Na„0. 



CaO. ! M,i,-O.I VJjJ N. 



Vola- 
I tile 
mat- 
ter. 



Remarks, 



Perct. I'crcl PirrI Peret. Pi i ' I. 


I'rrri. Prcl. Ptrcl 


100,0 0.3S 0,40 8,(;l ' 2.35 


0.22 1 0.17 10.10 


100.0 . 25 , ,22 : r,.f,l 2.22 


15 ,11 |lO,10 



Subsoil 



Surface 
Subsoil 



SuTfEice 
Subsoil 



Surface 
Subsoil 



Surface 

Subsoil 



Surface 
Subsoil 



Surface 
Subsoil 



Surface 
Subsoil 



Surface 
Subsoil 



100,0 


100,0 


99.9 


99.9 


97.8 


'.IS. 7 



94.4 
96.0 



98. ,S 


99,1 


99,3 


99,8 


100.0 


100.0 


97. 6 


88.0 


100.0 


100.0 



.46 
.28 



.32 

.26 



2S 3.20 I 2,22 I .24 



18 2.>I7 1.98 



3.19 j 1.89 
3. 08 1 . 94 



.85 
1.00 



l.l'iS j 1.55 .11 
1.7S 1 ('.2 .06 



6.52 j 2.38 
5.39 ' 2.21 



2.53 


2.01 


5.66 


2.06 


2. w; 


1.93 


3.90 


2.20 



.40 2.91 2.la .19 
.•4,s : 5.27 2.21 .16 



.51 I 2.91 l.VS .20 
. 25 1 5. 24 I 2. 08 ! .15 



1.46 I .09 
1.77 I .07 



.19 
.15 



10. 82 
9.72'' 



13.30 
11.07 



13 


9.50 


10 


9.42 


14 


10.34 


10 


9.60 



1U.40 

10.^7 



11.93 
11. 3K 



LO. 00 
9.76 



. U ,10.44 
.11 I 9.81 



Hacienda Rosario. A com- 
j.o^ite sannjle from four 
difrerentfields, butall very 
much the same in appear- 
jiTice; said to yield up to 
I.i0pi(_-Mls(9.50metrictons) 
sugar per hectare. S u r- 
facesoil sandy loam ("tie- 
rrabombon"); subsoiiat25 
III 30 cfntimeters, a mix- 
ture of fine yellow sand 
and sfiiue clay; ateocenti- 
liiotors, nearly all sand. 
Ciine IS said to grow well 
in t]"li'^ soil even in very 
dry or in very wet weather. 

Hacienda Tamugun, farther 
back toward the moun- 
tains "Ticrra mcstiza," 
somewhat heavier soil 
than number 74; very good 
cane land; subsoil at 30 to 
35 centimeters, very little 
different from surface; at 
65 centimeters, heavy 
black clay. 

1 Hacienda Paz. Light clay 
loam, good cane soil; sub- 
soil at 25 centimeters, 
black clay. 

Hacienda Consolacion. 
"Tierra mestiza," surface 
black clay loam; subsoil 
mixture oi black clay and 
yellow sand; said to yield 
90 to 100 piculs (5.70 to 6.33 
metric tons) per hectare. 

Hacienda Valencia. A 
mixed soil, very similar to 
number 77. 

Ilai'i(_M)(]a Pilar. "Lam^- 
kan" lit'Hvy black clay, un- 
iiiltivHted at present; said 
to pmdiice good quality of 
fane, but rather small. In 
■\'rry wet years cane does 
nul KT'-w Wfll, owing to 
lack III' drainage; subsoil 
at 2U I ■en tin It' tors, very stiff 
bbiL'k clay. 

Hacienda Pilar, land near 
sea Said to be very good 
cane land in dry years, but 
somewhat doubtful if 
much rainfall; has some 
drainage toward sea; sub- 
soil at 20 centimeters, stiff 
black clay. 

Hacienda Cambuilao. Black 
clay soil: \ery good land; 
sulisnil at ;■;() centimeters, 
yellow clay. 

Hueionda T a n k u 1 n g a n , 
nnrthern part of Bais. 
"Tierra mcstiza" or 
"mixed" soil; subsoil at 2.'t 
centimeters, yellow elay 
and fine santlf at .'>r. eenti- 
iiieters, nearh all sanrl, 
!^t>me rather cuarse. 

Hacienda Bifiojon, northern 
part of Rais, near sencoast. 
Surface soil similar to 
Tiiinil.KT S'l. subsoil sonie- 
wliat finer sand and ratlier 
more clay in proportion. 
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Soil 
No. 



74 

74 A 

76 

76A 

79 

79A 

80 

80A 

83 

S3 A 



Nature of soil. 



Detritus 
on 1- 
mm. 

scvcon 



>llnm., 
ffravel. 



Surface 
Subsoil 
Surface 
Subsoil 
Surface 
Subsoil 
Surface 
Subsoil 
Surface 
Subsoil 



0.0 
0.0 
0.1 
0.1 
1.2 
0.9 
0.7 
0.2 
0.0 
0.0 



laechanical analysrs of samples (5 grams) of materia], dis- 
trict of Bais, passing a 1-mm. .screen. Samples as prepared 
for chemical analysis. 



1.0-0.6 
mm., 

coarse 
sand. 



0. -11 
0.43 
0.14 
0.24 
1,05 
0.66 
0.12 
0.14 
0.10 
0.10 



0.8-0.25 I 0.2.5-0.10 
mm., mm., 

medium fine 
sand. ' sand. 



1.76 
2.64 
0.80 
0.94 
2.86 
2. 1,S 
0.84 
0.76 
0.80 
0.96 



9.20 
12. 69 
8.74 
12.80 
5.15 
4.92 
4.98 
6.22 
.8.98 
12.94 



0.10-0.05 
mm., 

very line 
sand. 



29.36 
28.69 
15.24 
19.32 
4.57 
5.76 
11.12 
13.68 
21'.. .'0 
38.40 



mm., 
silt. 



l.-i 62 
45.18 
50.88 
43.00 
43. 53 
60.89 
43.88 
49.80 
47.92 
41.78 



<0.005 
mm., 
clay. 



14.22 
10.79 
23. 64 
23. 42 
42.44 
36.12 
39.12 
29.66 
16.72 
11.26 



Total. 



100.50 

100. 48 

99.44 

99.72 

99.60 

100.63 

100. 06 

100.26 

100. 02 

100. 44 



Chemical composition. 



Nature of soil. 


Fine 
earth. 


K,0. 


NajO. [ CaO. 


Surface 


Per ct. ' 
98.78 
98.15 


Per ct. 
0.36 
0.27 


Perct. 1 Perct. 
0.26 ' 2.98 


Subsoil. 







MgO. 

Per ct. 
2.00 
2.03 



P=05: 

Per ct. 
0.17 
0.13 



N. 



Per ct. 
0.15 
0.10 



Volatile 
matter. 



Per ct. 
10.77 
10.12 



Physical composition. 



Nature of soil. 


>1 mm., 
gravel. 


1.0-0 5 
mm., 
coarse 
sand. 


0.5-0.25 

mm., ' 

medium 

sand. 


0.25-0.10 
mm., 
fine 
sand. 


01.0-0.05 
mm., 

very fine 
sand. 


0.05-0.005 
mm., 
silt. 


<0.005 

mm., 

clay. 


Total. 


Surface 


Per ct. 
0.4 
0.3 


Per ct. 
0.37 
0.32 


Per ct. 
1.41 
1.50 


Per ct. 
7 40 


Per ct. 
17.36 


Per ct. 
46.35 
46.13 


Per ct. 
27.03 
22. 25 


Per ct. 
99.92 
100.28 


Subsoil 


9.91 


20.17 



Practically all the soils of Bais are locally considered to be excellent 
sugar producers, and the same fact is indicated by chemical analysis, 
they being especially rich in potash and lime and somewhat above 
the average in phosphoric acid and nitrogen. As in Ilog-Cabancalan, 
much of the lime is present as the carbonate. Apparently, Bais has 
an abundant yearly rainfall, as I am informed that the cane there 
hardly ever suffers from drought, the only complaint being that in 
especially wet years, cane growing in the "lamakan" soils is apt to 
be injured by the abundance of water, which does not filter well through 
the heavy clay subsoil. To obviate this danger it is customary to 
commence planting rather early, so as to finish before March at the 
latest, and get a good stand of cane before the onset of the rainy season 
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in June or July. Efficient canalization also is found to be of great help 
in reducing the loss occasioned by water stagnating on the fields. 

Just one soil of the entire district, number 79, is reported as being unproductive 
for sugar growing. In the past it has been cultivated to a certain extent, but 
never successfully except in extremely dry years, when it is said to produce a 
cane small in size, but of very good quality. Several years ago the owner sustained 
such severe losses through having almost the entire crop of cane planted on this 
land killed by too much rain, that some 400 hectares of it have been completely 
abandoned as far a? sugar raising is concerned. Analysis shows this soil to be 
fairly rich in everything except lime, in which it is very deficient compared 
with other soils of the district. In physical composition it is shown to contain 
more clay and silt, and less sand than the soil from other parts of the district 
An attempt is now being made to improve this field by means of deep drainage 
ditches .is a protection against stagnant water. Judging from the surrounding 
country, it is quite possible that treatment with lime up to 10 or even more tons 
per hectare might be of great help in loosening up this soil and destroying the 
plasticity of the clay, although of course the value of such treatment could only 
be determined with certainty by actual tests on small portions of the field itself. 

At the time of my visit to Bais all of the estates had finished grind- 
ing. It was therefore impossible to procure samples of cane for analysis ; 
but, according to statements made by the planters, the cane here presents 
no marked difference from that found in other portions of Xegros. The 
proportion of plant cane to ratoons is said to be about the same as in 
Ilog-Cabancalan. 

THE SOIL OF NEGEOS COMPARED WITH THAT OF OTHER SUGAR-PRODUCING 

COUNTRIES. 

AVEBAGE COMPOSmON OF NEGEOS SOIL. 

The following table shows compactly the average composition of 
the surface and the subsoils of each of the important sugar districts 
of Negros, together with the general average for the entire island : 

Average composition of the sugar soils of Negros. 

SURFACE SOILS 



1 No. 



Silay, etc . 



Pontevedra-La Carlota. 

Binalbagan-Isabela 

Ilofcr-Cabancalan . 

San Carles 

Bais 



General average . 



Fine 
earth. 



•'n- H. 
98.17 
'.!«. 43 
93.03 

99. .'il 
9J.03 
9X. 78 



I K,(.l. Nh.,n. 



97.39 



•er Li. 
0.0.5 I 
.11 
11 
.l.S 
.21 
.10 
.3fi 



■ir rl, 
0.09 
.07 
.20 
.l.S 
.20 
.24 
.26 



MgO. 



0.52 I 

.:« 

7 '.I 

1 . r.o 
3.51 I 

1.91 ' 



•er cl. 
0.4,1 



..S.s 
1.34 
1.60 
2.00 



0.20 



0.18 



0.! 



P.O. 



I'Krct. 

0.09 

.10 

.17 
.20 

.19 1 

.15 

.17 



I Vfila- 
N. j till- 
matter. 



0.11 

,10 
17 
14 
13! 
17 
1^> 



P. /■ ct. 

0. 55 

10. IK 

10.01 

S.91 

8.67 

10.77 



9.31 
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SUBSOILS. 



No. 



Silay.etc 

BagO--^ 

Pontevedra-La Carlota ___ 

BiiinlbnKun-I.'iiibc'ln 

llOK-Cabanortlan 

Sau Carlos 

Bais 

General average 



Fine 
earth. 



]'ir rl. 
%. 04 

98. 17 
89.60 
99.76 

99. .^v> 
91.17 
98. l.T 



96.10 



K.,(). 



Per el. 
0.04 
.11 
.14 
.IS 
.19 
.31 

.■a 



0.17 



0.09 
.07 



0.17 



0.62 

.41 



14 


l.ir. 


21 


.3.36 


24 


).80 


22 


4.09 



Mko. 



.32 

.91 

1.31 

1.67 

2.08 



1.79 



0.99 



Vola- 
tile 
matter. 



r,r ,-l. Pirrl. Prr rl. Pi ret. 



.14 
.15 1 
.17 
.12 
.13 



0.09 
.07 
.11 
.10 
.09 
.11 
.10 



0.12 



K. 29 
lO.ilH 
10.09 
10.10 
7.67 
8 01 
10.12 



Mechanical analyses of Negros soils; a/verages for the different districts. 

S(.!KF.\ CE SOILS. 



Detritus 

on 
l-mm. 
screen. 



No.' 



District. 



>1 mm. 
gravel. 



Silay, etc 

Bago 

Fontevedra-La Car- 
lota 

Binalbagan-Isabela. 

Ilog-Cabancalan 

San Carlos 

Bais 



General average- 



2.2 
1.0 

7.0 
0.2 
0.2 
7.6 
0.4 



Analy.^es of samples (5 grams) of material passing a l-mm. 
screen. Samples as prepared for chemical analysis. 



1.0-0.5 
mm., 
coarse 
sand. 



0.94 
1.53 

3.03 
0.39 
0.13 
2.49 
0.37 



0.5-0.25 
mm., 

medium 
sand. 



4.74 
7.05 

10.33 
3.18 
1. 61 
9.47 
1.41 



0.25-0.10 
mm., 
line 
sand. 



14. 76 
12. 7Q 

12.66 I 
11.07 j 
13.27 ! 
13. .57 
7.40 



0.10-0.05 
mm., 

very fine 
sand 



0.0.5-0.003 
mm., 
silt. 



23.48 
21.30 

13.49 

1.5.87 
29. 53 
15. .S.', 
17.36 



33.59 
34.04 

34.66 
48.74 
42. 27 
39. 58 
46.35 



< 0.005 
mm., 
clay. 



22. 20 

23. 28 

25. 93 
20. 61 
13. 42 
19. 26 
27. 03 



Total. 



99.71 
99.91 

100. 10 
99. 75 

100. 22 
99.94 
99.92 



1.27 



5.40 



12. 20 19. 51 



SUBSOILS. 



Silay, etc 

Bago 

Pontevedra-La Car- 
lota 

Binalbagan-Isabela _ 

Ilog-Cabancalan 

San Carlos 

Bais 

General average. 



3.3 
0.8 

12.0 
0.3 
0.3 

10.4 
0.3 



0.90 
1.25 



1.05 
0.21 
2.72 
0.32 



4.49 


6.86 


11.85 


3. .58 


2.87 


10.23 


1..50 



14.20 
13.99 I 

1 
13.04 1 
10. 45 i 
16.67 
13.90 
9.91 



3.9 



L48 



13.17 



21 


24 


19 


65 


11 


30 


19 


94 


24 


74 


14 


62 


20 


17 



39. 1 



33.31 
33.91 

33.43 
43.91 
42.36 
36. 95 
46. 13 



21.66 i 



1.94 



25. 83 99. 97 
25. 21 99. 86 



26.69 

20, 85 
12.91 

21 . 59 
22. 25 



100. 21 
99.75 
99.76 
100. 01 
100, 28 



2.19 99.99 



Considered as a whole, they may be said to be decidedly high in 
lime, but only moderately so, although containing an ample sufficiency 
in potash, phosphoric acid, and nitrogen for profitable sugar-cane grow- 
ing. As all but a small percentage of the entire soil is "fine earth" — 
that is, the portion passing a sieve 1 millimeter in diameter, which is 



70 



taken as the final sample upon which the analyses are based— it follows 
that in a given area of land considerably more nutritive matter is ac- 
tually present than in a land of coarser texture, where the fine earth 
might amount to only 30 to -10 per cent of the whole, even though 
the latter appeared on analysis to be somewhat richer. 

HAWAIIAN SOILS. ^ 

Below is given the average analysis of soils in the Hawaiian Islands :' 





Island. 




















Potash. 
Pf ;■ cent. 


Lime. 
I'er cent. 


Phos- 
phoric 
acid. 


Nitrogen, 


Per call. 


Per cent. 


0.368 


0. .i04 


0.237 


0.246 


0.353 


U. 833 


0. 320 


0. oS.S 


0. :-u.s 


0.411 


0. 2119 


0.119 


0.401 


0. 691 


0.200 


0. 222 


ii.3i;5 


0. fi(l9 


0. 2.!,|-i 


0. 243 



Omitting the third decimal place as a rather unueci^ssary refinement in soil 
analysis, it will be noted that these Hawaiian soils, which under intensive cultiva- 
tion and irrigation are the most highly productive in the world, run from one 
and a half to two times higher in potash, pliosporic acid, and nitrogen than the 
general average of soils from Js^csjro'i, although their superiority is not so marked 
when compared with the richer districts of San Carlos and Bais. In lime they 
are very much lower. 

EGYPTIAN SOILS. 

Analyses of the narrow strip of alluvial soil along the Nile, in upper Egypt, 
where much sugar cane is gro-wn, are given by Tiemann:' 



Locality. 



Cheik Kiidl 

Do 

Charkieh 

iln 

Yellow earth at Beni Mazar , 
Black earth at Beni Mazar _, 



Average . 



K.XI. 


No,0. 

Percl. 


CaO. 

Pi.rct. 


MgO. 


I'.Oj. 


N. 

Pr, vl. 


Loss in 
calci- 
nating. 


Pa ct. 


Prr ct. 


Per ct. 


Per ri. 


0.,ss 


0. Kl 


.>■.. 31 


2.79 


0.23 


0.04 


4. .S2 


1.33 


O.fe 


6.84 


3.14 


0. 3S 


0.04 


6.49 


0.72 


1.31 


3.34 


1.99 


0. 2.-. 


0.4S 


6.62 


O.ST 


1.16 


2.27 


2. 9.T 


0, 37 


0.21 


S 3.S 


0.7 


0.86 


4.36 


1.76 


0.21 


0. 66 


4.21 


l.s.s 


2. ii; 


3.39 


2.57 


0. 29 


0.43 


6.9 


1.06 


1.17 


4.09 


2. ,',3 


0. 29 


0.31 


6.07 



Although these are decidedly richer in every respect than the famous Hawaiian 
soils, yet they are spoken of by Tiemann as being "exhausted" and in need of 
artificial fertilizers, a fact which would tend to support the theory that the so- 
called "exhaustion" of soils is more often than not due to other causes than simply 
a lack of sufficient mineral plant food. 



' Report of Work of the Experiment Station of the Hawaiian Sugar Planters' 
Association, Div. of Agr. and Chem. Bull. No. 15, 1905, p. 7. 
' The Sugar Cane in Egypt, p. 18. 
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The following aiuilyses of sugar soils collected from veirioiis sources ai'e quoted 
from Deer, "Sugar and the Sugar Cane." 

LOUISIANA SOILS." 



rotash. Soda. Lime. 



I'a-ct. 
0.394 
0.313 
1. 494 
0. 910 



Pn- ct. 


Per d. 


0. 092 


0.168 


0.162 


0.142 


0.233 


0.081 


0.717 


0.1. -il , 



MtlglU' 
sia. 



Per ct. 
0.087 
0. 025 
0.039 
1.361 



Plios- 
phoric 
acid. 



Per ct. 
0.068 
0.126 
0.098 
0.146 



Nitro- 
gen. 



Percl. 
0.097 
0.130 
0.060 
0.085 



" Quoted originally by Stubbs in "Sugar Cane," 

Stubbs concludes that the average composition of Louisiana soils is lime, 0.5 
per cent; potash, 0.4 per cent; phosphoric acid, 0.1 per cent; nitrogen, 0.1 per 
cent. 

JAVA SOILS." 



Cal- 
1 ate. 


Lime. 


Magne- 
sia. 


Potash. 


Phos- 
phoric 
acid. 


Nitro- 
gen. 


Per ct. ' Per ct. 

9.6 1.38 
26.2 0.02 
63.4 0.02 
40.2 0.05 
45. 6 0. 00 

4.2 ' 0.02 


Per ct. 
2. .52 
0.95 
2.21 
2.48 
1.08 
0.68 


Per ct. 
0.18 
0.19 
0.17 
0.26 
0.17 
0.10 


Per ct. 
0.14 
0.12 
0.06 
0.05 
0.05 
0.05 


Per. ct. 
0.19 
0.11 
0.07 
0.07 
0.04 
0.06 


Per. ct. 
0.08 
0.07 
0.06 
0.14 
0.03 
0.09 



» By Kramers, and quoted by Kruger in "Das Zuclierrohr." 

These soils are considered decidedly poor in every constituent except lime, and 
yet Java is producing from them, by scientific methods of cultivation, over 10 
metric tons of sugar per hectare per annum, over three and one-half times the 
present yield in Negros, 

DEMEEABA SOILS." 

The first had been in cultivation for five and the second for over sixty years. 
The third is u. Queensland soil quoted from the same source. 



Potash 
and 
soda 
com- 
bined. 



Per cent. 
0.11 
0.10 
0.20 



Lime. 


'•er rent. 


0.64 


0.11 


0.66 



Mag- 
nesia. 



Per cent. 
0.50 
0.36 
0.26 



Phos- 
phoric 
acid. 



Per cent. 
0.08 
0.05 
0.06 



" Analyzed by Phipson and quoted by Locke and Newlands. 



SOILS FKOM BERBICE." 



Xrtliire nf soil. 



Potash 

and 

soda Lime. 

com- 
bined. I 



MaK- 



plionc 
aciil. 



1. A lieavy tla.v, under cultivation 

for a number of > oars : 0.50 

2. \'irgin forest soil 1 0.53 



I'rrruil. I'rrrrnt: j'errcnl Iprrreni: Pirrnil. 



0.'27 

II. '2X 



" Analyzed by Deer. 
MAXJEITIUS SOILS." 



0.15 

0.17 



0.19 
0.19 



05 

II. 117 



Phns 
fJnu'. Potasb. pboric 
acid. 










Pel cent. 


Pa- con. 


I'er triit. 


0.419 


0. 199 


0,156 


0. t75 


0JS8 


0. 129 


0. 3S9 


0.155 


0.105 


0.163 


0. 121 


0.221 



" Analyzed by Deer. 
CO.MI'AIII.SON OF NEGROS SOILS WITH THOSE OF OTHER COUXTBIES. 

<.'omparing all these soil analyses^ it will be seen that, although not 
preeminently rich in most constituents, the soil of Negros may right- 
fully be classed as among the better of the sugar lands of the world, and, 
given the proper care in cultivation, should be able to yield eventually 
as much sugar in proportion to the area of .uiound planted as any other 
country dfpuuding for its supply of water on its natural rainfall. 
Practical experience in cane culture tends to establish the fact that 
production depends more upon careful and intelligent cultivation than 
upon any inherent richness in jilaiil food jiosscsscd b)- the soil itself, 
granted, of course, as a starliii.L;- point a land nut utteiiv deficient in 
these necessary elements of nutrition. An example of the truth of 
this statement is the relative productivity of different parts of the 
Hawaiian Islands. In comjtaring different sugar-producing countries, 
Hawaii is almost invariably placed in the lead without a rival, l.iccause 
of "the enormous fertility of her soil," both fertility and average vield 
being often grossly exaggerated. 

G-eerligs" gives statistics lei^aidiiig tlie total production of tlie Hawaiian Is- 
lands in recent years, from which it is seen that the average' yield of all the land 
under cultivation during the ten years ending with 1906 was 9.997 metric tons per 
hectare; the arid portions of the islands, provided with expensive irrijation 



°De Rietsuikei industrie in de vciscliillende landon van Pimlnctie. 
Mercvm- (19011), 32, 897. 
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systems, produced in the same time 13.133 metric tons per hectare, while those 
parts depending on natural lainfall averaged only 7.-41 metric tons per hectare. 
This latter figure, corresponding to about 115 piculs per hectare, is nearly tliree 
times the average yield in Ncgros, but is often equaled and even exceeded on 
fields of considerable extent in some of the better cultivated plantations, ncit only 
in the richer, but also in the poorer soils of the island. Java, with a soil much 
poorer than that of Negros, yields on the average fully us much sugar per hectare 
as the Hawaiian Islands. 'I'he Island of Hawaii, which is largely dependent on 
rain, but little irriyation being practiced, averages, in production per extent of 
land planted, about half as much as the well-irrigated Oaliu. From the analyses 
of Hawaiian soils previously quoted, it is shown that the soil of Hawaii is 
chemically decidedly superior to that of Oahu. Geerligs goes on to state that 
"it is seen, on the whole, that tlie soil of the Hawaiian Islands does not give such 
an enonnously high yield of sugar as is commonly attributed to it by writers on 
the subject. The popular impression to the contrary comes from the fact that 
there are in the neighborhood of Honolulu (on the Island of Oahu) a, few estates 
of extra fertile land, especially well cultivated and provided with perfect irriga- 
tion plants, so that here extraordinarily large crops of cane and sugar are 
produced. As the majority of tourists do not get any farther away than the 
outskirts of Honolulu, the conditions existing there are too readily generalized, 
and reports come out that in Hawaii they get 12 tons of sugar per acre — that is, 
26.88 metric tons (430 piculs) per hectare."'" 

"\^liile Negros^ handicapped as it is by severe tropical rains during 
a large part of the yeai-, may never hope to rival the irrigated lands of 
the Hawaiian Islands, where water is supplied only when needed, there 
is no reason why it should not eventually produce fully as much sugar 
per hectare as the non-irrigated portion of that country, provided it is 
found profitable to expend the same amount of care and money in 
cultivation and fertilization. 

FERTILIZATION IX NEGROS. 

The great majority of planters in Negros at the present time pay 
absolutely no attention to fertilizing the soil, but reap crop after crop 
with apparently no thought for the future. In some of -the less pro- 
ductive, districts, such as Silay and parts of Bago and La Carlota, 
diminishing yields are beginning to force this subject to their attention, 
and some attempts are being made toward improving the soil, chiefly 
by means of animal manure, a poor field being fenced ofl: for a season 
and used as a "toril" or inclosure for the work animals. In a: few 
places, also, the necessity of returning scums and bagasse ashes to 



" It is needless to state that the Hawaiian planters are in no way responsible 
for these exaggerated reports. Accurate data concerning the sugar production 
there have always been available to anyone who cared to take the trouble to look 
them up. Mr. Geerlig's remarks upon tlie subject are quoted here, not in any 
disparagement of Hawaii, but rather to correct the impression, too prevalent 
among the planters of Negros, that such enormous yields are the general rule in 
other sugar-producing countries, and therefore would be possible here were 
similar methods of cultivation and manufacture to be followed. 
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the fields is becoming appreciated, although the latter are more fre- 
quently used for improving the "plaza" and the roads near the mill. 
Lime is sometimes employed, although to a very limited extent. In 
one place I was informed that several fields had recently been treated 
vrith slaked lime to the extent of about 200 liters per hectare. When 
asked with what object, the native foreman replied that the cane from 
these fields yielded a juice which required an excessive amount of lime 
for its defecation; his idea being to save lime in the sugar house by 
adding it to the soil ! The use of artificial fertilizers is almost unknown, 
this not being the fault of the planters so much as because thus far no 
reliable fertilisers have been offered for sale in the Iloilo market at prices 
anywhere nearly commensurate with their real value. The amount of 
mineral matter removed from the soil by a crop of sugar cane is not 
excessive, and, provided the greater part of this is returned to the 
fields each year in the form of bagasse ash and factory waste, there 
is apparently very little need of extra fertilizers if these are considered 
simply as a means of replenishing plant food in the soil. 

Analyses of bagasse ash from different parts of jSTegros indicate 
that the cane grown there is comparatively low in mineral matter, as 
might be expected from its low fiber content. Three samples of bagasse 
ash collected by me from mills in the districts of Bago, Ilos-Cabancalan, 
and San Carlos were analyzed by Mr. E. B. Williams, of the Bureau 
of Science, with the following results : 

Analyses of iagcusse ash. 



ronstitiH-iits 



Water (If ,11) at 110° 

Loss on ignition" 

Silica (Sio.j) 

Ferric oxide and alumina (Fi'.ji), 
Lime (ra(j) 

Magnesia (S1l;0) 

Potasli (K .0) 

Soda (.N'njO) « 

Phosphoricacid (r.,(>,i___ 

Sulpliurie acid (SO:,i 

N 



Total- 



AKOO 



. Hacien- 
da Lu- 
mailgnb, 
Bago, 
Occiden- 
tal Ne- 
gros. 



0.77 
1.43 
63.91 
15. 22 
J. 27 
2. 64 
s 14 
1.13 
0.60 
0.08 
0.01 



)01.09 



. HaciiTi- 
da Siui 
Isi dro, 
C a b a n- 
c al an , 

tal Ne- 
gros. 



rent. 
u. Ci.S 
1.04 

(;,^. ,'0 

10.22 
5. 79 
1.96 

.^. 2,S 
3. 66 



0.60 
0.15 
0.01 



100. .ss 



;3. Hacien- 
da San 

i Jose, 
San Car- 
los, Oeei- 
dental 
Negros. 



Pn- cent. 

1.32 

4.61 

64,27 

11.42 

3. 85 

2. .-^S 
8.16 

3. 20 
0.59 
0.13 
0.03 

100. 38 



All the samples contained ferrous iron to such an extent that many particles of ash 
were attracted by the magnet. As no determination of ferrous Iron was possible on 
account of carbonaceous matter, no correction has been made in totalling. 
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These samples do not vary in composition to as great an extent as 
might be expected, when it is considered that the soils in which these 
canes were grown are of widely different chemical composition, especially 
as regards their content of potash. Shico no data are at present available 
as to the ash of the entire cane, which may vary decidedly from that 
of the bagasse, it is impossible to calculate even approximately the 
amount of mineral matter taken from the soil by the Negros cane. 

Deer ^^ quotes from Stubbs, who, fiom experiments covering a period of ten 
years, calculates the amount in pounds of mineral matter removed per ton of 
the Lousiana Purple cano as follows : 

Nitrogen 2.98 

Phosphoric acid 1.63 

Potasli 2.52 

Lime 2.54 

Expressed in kilograms per metric ton of cane, these figures would correspond to : 

Nitrogen 1.33 

Phosphoric acid 0.73 

Potash 1.12 

Lime 1.13 

Assuming a crop of 6 metric tons or 95 piculs of sugar, u, little over twice 
the present average in Negros, which would correspond roughly to 60 metric tons 
of cane, there would be removed from the soil annually in kilograms per hectare 
of land the following amounts of mineral matter: 

Nitrogen - _ 79.8 

Phosphoric acid 43.8 

Potash 67.2 

Lime 67.8 

Now, in 1 hectare of land, from the surface to a depth of 20 centimeters, or the 
average depth to which the cane roots penetrate, there are 2,000 cubic meters of 
soil of an approximate apparent specific gravity of 1.5, or 3,000,000 kilos. One- 
hundredth of 1 per cent of this, the smallest difference which can be detected by an 
accurate chemical analysis, would amount to 300 kilograms of any one element, 
so it may be readily seen that at least five, and more probably ten, years would 
be required before any depletion of the soil from successive crops of sugar cane 
would be suggested by chemical analyses, even if absolute accuracy in sampling 
and in analytic methods were assumed, not to mention the greater changes 
which might be brought about during such a long period of time by mineral 
matter carried up from greater depths by the soil water, or carried away by rains. 

These figures make no pretense at even moderate accuracy, but serve 
to illustrate the relatively small order of magnitude of changes in the 
composition of a soil which may be brought about by the cultivation 
of sugar cane. It is likewise apparent that the ordinary commercial 
fertilizers would need to be used in quantities of many tons to the 

"■Loo. cit. 
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hectare before any improvement in the soil as regards its actual com- 
position could be detected. This should not be construed as an argument 
against the use of fertilizers, for they are undoubtedly at times of 
great benefit, even in very fertile soils, but the way in which 'they act 
and indications for their use, although the matter has been carefully 
studied for many years in all parts of the \vorld, are very little understood. 

Cameron"^ states the most modern views on this subject as follows: "Soil 
chemistry is a very complex subject, into which we are just beginning to get 
glimpses, and the supply of mineral nutrients is only one of the important details 
in a, very intricate problem. * * " It is of course patent to everyone that 
fertilizers sometimes, in fact frequently, produce larger crop yields. Sometimes 
the contrary is true, but it is absolutely certain that at the present time no one 
can, nor are there an}' methods available by which one can, safely predict what 
fertilizers and how much should be used." 

It would appear, then, that the question of the extent to which fer- 
tilizers may profitably be employed on the soils of Xegrop, or of any 
other sugar-producing country, is largely one of bookkeeping rather than 
of chemistry and can be determined for a given locality only by actual 
field experiments in that locality, and by the 'profit-and-loss accounts of 
the plantations on which these experiments are made. 

THE CANE OF NEGEOS. 
AVEBAGE CO.MPOSIl'IO:^ OF THE SUGAE CANE OF NEGROS. 

The following table is deduced from the previously quoted analyses 
of the common purple or native cane found in four of the most im- 
portant districts of NegTOs : 

Average cowposilion of the purple or native cane in Negros. 



District. 



.'Vvcrage 
"weight 

per 
ranc. 



Pontcvedra-La Cnrlota . 

nog-Cabancalan 

San Carlos 



In cane. 



In juice. 



Su- 
crose. 



1.00 I ViAl 
l.H ' M.Ol 
0. 711 16. 96 



Fiber. ' Bri.x. 



gi, Quo- Ee- 

crosL' tieutof aucing 
|iuru\. sugar. 



Pncmt. I J'n- cent 

9.80 I 20.49 18.80 
9.30 : 17.91 15.79 ; 87.99 

9.81 ' 21.18 19. SO I 91.67 



0.76 



16. 87 



11.211 



21. S.S 



19 72 



Pfr crnt. 
91.7(1 0. Ii2 
0.99 
0.49 

77 



90.19 



Average . 



20.85 i 



18.40 



90. a 



0.71 



Since the purple variety is the only one grown to any extent in 
Negros, the above rci)rescnts with a fair degree of accuracy the general 
run of sugar cane which may be ■ encountered throughout the island. 
Below are given analyses of other varieties found in Negros. They are 

"The Dynamic Viewpoint of Soils. Jour. hiil. and Eng. Chem. (1909), 810. 



77 

practicall}' of no importance cxci-pi for purpose of comparison, as, 
with the exception of a few fields of the bhiclc cane, they are at the 
present time only of occasional occurrence or cultivated solely in a few 
experimental fields. 

Other varieties of cane groini in Keijras. 



In cane. 
-Vver- 

ngi' 

weight 
per I Su- 
cane. crose. 



1.10 

0,91 
1.34 



1.61 
0. 7.S 



0.5.5 
2.01 



Fer ct. 
10.13 



10.08 

13.43 
12. 96 



1.64 I 13.49 



1.00 15.31 



13.84 
15. 05 



In juice. 



10.02 


9.63 


11.80 


9.49 


11, 26 



10.10 



17.62 
17.59 



.S.37 , 16.18 



10.41 [ 17.50 
11.80 I 20,,HS 



1.5.62 14.07 I 20.92 



14.63 I 19.1 



8. 05 15. 35 



Su- 

crf.tsc. 



Per ct, j I Per ct. 

11.03 14.66 11.72 



13., SS 11.39 



17. 34 15. 05 



15.24 
15.41 



19.-18 ; 17.95 



15,91 
17, ,54 



15,48 I 18.26 I 15.07 



18.23 



Quo- 
tient of 
purity. 


Kertuc- 

iiig 
sugar. 




P, r ct. 


79.97 


1.43 


82.00 


1.07 


86. 82 


1.02 


86.50 


1.10 



90. 8.S 

S8.'99 , 



72.85 



Remarks. 



From experimental plot, Bureau 
of Agriculture experimental sta- 
tion, La Granja; soil number 4; 
variety, plant oane eleven and 
one-half months old, Hawaiian 
"Rose Bamboo." 

Same soil and conditions as num- 
ber 2; varietjF, Hawaiian "White 
Bamboo." 

1.02 ' Same soil and conditions iis num- 
ber 2; variety, "Demerara 95." 

Same soil and conditions as num- 
ber 2; variety. "Tiboo Mird." 

1.01 ' Same soil and conditions as num- 
; ber 2; viiriety, ''Louisiana 
i Striped." 

0.61 , "Cafia Negra" or black cane, from 
I hacienda Carmen Chica; said to 
I be a native variety, sometimes 
found growing wild in the moun- 
1 tains. The natives use a decoc- 
tion of the rind as a medicine. 

O.ss Said to be third ratoon from Ha- 
waiian Rose Bamboo; soil num- 
ber 3, La Granja; canes apparent- 
ly iKit fully mature. 

0.71 ' Same field as number 9, but ripe 
canes selected. 

].7i', Native' "white" or rather yellow- 
ish canes, from soil number 17, 
haciendu Lumaiig'Up. Bago . 
'. This variety is (tf infrequent 
occurrence and is never planted 
here. 

1.62 Apeculiar wild variety called ".Sa- 
gao," said to occur only in the 
San Carlos district; very erect 
and slender, like a reed, with 
long joints; never planted, as it 
I is very haid and apt to break 
the mill; grows well and resists 
drought. 

0.39 Third ratoon black cane from ha- 
cienda Providencia, San Carlos. 
The original seed cant^ said to 
have been imported from Java; 
generally yields No. 1 sugar, 
although dark colored. 

0.37 First ratoon black cane from soil 
number 6fi, hacienda Refugio, 
San Carlos; fourteen months old. 

2. 11 [ First ratoon native cane from soil 
I number 21, hacienda Luman- 
I gup, Bago Canes very large 
and thickly grown, but most of 
them twisted, fallen over, and 
j lying along the ground like 
I vines; soil is said to be too rich 
I for the cane. 
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The first five are varieties of canes grown in the small experimental plot at 
the Bureau of Agriculture experiment station at La Granja. They are much 
larger in size than is the rule in Negros, but are relatively poor in sucrose and 
purity and contain a large amount of reducing sugar. That these are not inherent 
qualities of the cane itself, but jather the effect of the soil in which they grow, 
is shown by comparing a'native cane from the same plot, number 6, quoted in the 
table of canes from Pontevedra-La Carlota. It will be noted that even native 
cane in this locality differs widely from that in other parts of the islands. So far 
as I have been able to ascertain, none of these five varieties has been tried else- 
where in Negros, although during the past year a few plants were set out by some 
of the planters in the lower lands of the same district, more as a curiosity than 
anj-thing else. Number S is said to be a wild, mountain variety, somewhat 
darker in color but otherwise differing only in a few minor points from the 
ordinary purple cane. Analysis shows it to be of very good quality, although a 
little hard and high in fiber. 

Numbers 9 and II are said to be the third ratoons from Hawaiian Rose 
Bamboo. They are of much better quality than the original plant, and illustrate 
the tendency of canes growing in an exceptionally fertile soil to become sweeter, 
although often smaller, after several years of ratooning. 

Number 27 comes froin a small field of very rich virgin soil, previously men- 
tioned as number 21, of the district of Bago. Although it has ratooned one year, 
it yields a juice so poor that only by mixing it in the mill with other better canes 
could a fairly good sugar be produced. The manager of the hacienda where this 
was grown states that from the first planting no sugar at all could be made, 
only molasses. Such soils as this which are considered too fertile for sugar cane, 
are occasionally met with in Negros, and it is customary to "chastise" them 
by planting closer together, allowing the cane to ratoon without turning over the 
land, dispensing with all cultural operations so as to permit of a, good growth 
of weeds, and in general acting contrary to all rules of agriculture, with the 
idea that in time the over luxuriant growth will become discouraged and yield a 
smaller, sweeter crop. 

Theoretically, the remedy should lie in just the opposite course— by planting 
farther apart, the cane roots would have an opportunity to spread out and form 
a firmer support for a large cane, and, more space being allowed for the penetra- 
tion of air and sunlight, more favorable conditions for ripening would be afforded. 
The principal reason that very fertile soils in this country often produce a poor 
quality of cane would appear to be that, especially in the ease of the purple 
native variety, which is normally low in fiber, the roots at the start are not 
sufficiently developed to support a heavy stalk, which, as a consequence, falls over 
on the ground, where it forms a tangled mass of vegetation into which light and 
air can not very well penetrate, the result being that the cane never has a chance 
to become fully ripe. 

Number 30 is a white cane similar to that grown extensivelv in Luzon. It is 
not hked in Negros, as it is said to be harder and to yield a juice less rich than 
the purple, therefore it is never planted intentionally, but is only to be found here 
and there in isolated stools. 

Number 40 is a "freak" cane said to occur only in the San Carlos district, 
where it is considered by some to be a natural hybrid between the true sugar 
cane and a coarse species of wild grass called locally "tigbau" {Sacoharum 
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spontaneum Linn.). The cane itself, known as "sagao," grows very tall, sltnder, 
and erect, with long joints, and is very liardy, resisting drought especially well, 
but is so extremely hard that it can not be ground for fear of breaking the mill. 
Analysis shows it to be of very little value as a source of sugar. 

Numbers 41 and 47 are ratoons from cane somewhat similar in appearance to 
the black Java variety, which is grown to a limited extent on some haciendas in 
San Carlos. It is considered a fairly good cane, although not liked as well as the 
purple variety because of being sumewhat harder to grind. In composition it is a 
little lower in sucrose and decidedly higher in fiber than the latter, and con- 
sequently has a greater tendency toward an erect growth. It should prove of 
value for planting in sandy and over-rich soils, where the purple variety some- 
times falls down badly and deteriorates in quality. 

CANE IN THE HAWAIIAN ISLANDS. 

Geerligs ^' gives Hawaii credit for producing a sweeter and purer cane 
than almost any other country in the worlds only that of Peru being 
able to rival it. Among the different factories there, the highest monthly 
averages of sucrose in the cane ground were, during the campaign of 
1909, 16.01, 15.89, 15.87, and 15.85 per cent in the cane, these figures 
applying to Lahaina cane grown in the dry regions under irrigation. 
The cane was planted in June, 1907, it tasseled in November, 1908, 
and was grown from March to May, 1909 ; so that it had been in the 
ground, on an average, twenty-two months before cutting. However, 
ratoons a year old, grown under natural rainfall, had by no means so 
high a sugar content. The fiber in Hawaiian cane is stated to be on 
an average about 18.5 per cent, wdth a maximum of 15 and a minimum 
of 10 per cent. In comparison, our Negros cane is on the whole 
fully as rich in sucrose as that from Hawaii, and in addition contain? 
decidedly less fiber, so that, under the same process of manufacture, 
it should allow of even a higher extraction. However, it must be ad- 
mitted that these data are not absolutely comparable, since those from 
Negros are based on clean, stripped cane, although not selected, while 
the Hawaiian figures refer to what was actually ground in the fac- 
tories, including the small amount of dirt and trash inevitably weighed 
as cane. Experience has shown that, in Negros at least, cane delivered 
at the mill contains from 1 to 3 per cent of tiash, which would in- 
crease the figures of its fiber content when ground in the mill by an ap- 
proximately similar amount, at the same time decreasing its percentage 
of sugar 0.2 to 0.5 per cent. Because of the greater care taken in 
handling the cane in the Hawaiian Islands, the difference there is probably 
by no means as great. 

^' Loc. cit. 
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EGYPTIAN CANE. 

Tiemaiin " says that iu Egypt, in a good and frost-free > car, an average 
campaign content of 14 per cent of baccharose on the weight of the cane can be 
reckoned upon, ^yhereas in stormy years, when the cane is laid low and frost 
puts in its appearance, farmers can only count on 12 per cent. He gives an 
analysis made in Aiarcli, ISO", an exceptionally good yeai', of a field planted the 
year before : 

Brix 10.2 

Per cent sugar in juice Ki.SS 

Quotient -_ -- - - S7.9 

Per cent sugar in cane . -- -- 14. .5 

Per cent glucose -- 0.18 

Average length of rancs, feet. 

Average weight of canes, 1.19 kilos. 

Average weight of leaves, 0.27 kilo. 

These especially good canes in Egypt would be considered to be of only fair 
quality by the average planter of Negro,^, and only fit for making "No. 3" or 
"No. 2" sugar at the best. 

.JAVA CAKE. 

Geerligs" states that the average cane ground in 107 factories in Java in 1008 
contained 12.30 per cent sucrose and 12.01 per cent fiber, on the weight of the 
eane, the average purity of the raw cane juice being 83.74. This could only be 
expected to produce "No. 3" sugar or worse in Negros. 

LOUISIAN.V CANE. 

Stubbs" quotes the results for the ten years ending 1897 at the Belle Alliance 
factory as follows: 

Tons cane per acre oc^ 39 

Metric tons cane per hectare ,-,S -:j 

Juice composition: 

^"'^ - 15.00 

Sucrose 11 "8 

Glucose _ i ra 

Purity -^ -., 

Under the present conditions of manufacture in Newos such eane as this 
would hardly pay for the grinding, as it would only yield a verv poor .^rade of 
' cornente" sugar— that is, one polarizing about 70. 

" Lvc. cit. 

"Statistics of the Factory Results on a Numher of Java S,„.,r Estates Int 
Sugar Journ. (1909), 11, 324. 

'"Loinsiana A gr. Exp. ,S7a, (liili-), y;„». ^Tq. 70. 
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WEST I.NUIAN CANE. 

Watts " states the composition of the cane ground at the central factory at 
Antigua, British West Indies, during the year 1907 tn be as follows: 

Cane: Vcr ecu I. 

Sucrose _ 14.39 

Fiber 15.07 

First mill juice: 

Brix _ 20.58 

Sucrose - __ 18.51 

Purity _ 89.09 

Glucose 0.93 

"Whole" juice : 

Brix 20.58 

Sucrose 17.06 

Purity 87.03 

Glucose 0.88 

This cane, although comparable with that of Negros in point of richness and 
purity of "juice, would hardly be appreciated here because of the large amount of 
fiber which it carries. 

NEGROS AS COMPAEED WITH OTHER COUNTRIES IN RESPECT TO THE QUALITY OF CANE. 

The foregoing comparative analyses establish rather conclusively the 
fact that, contrary to what is perhaps the general impression, based 
on the idea that "nothing good can come from the Philippines," the 
native cane ordinarily grow^n in Negros is, 'in respect to the richness 
and purity of its juice, equal to that of almost any other sugar-produc- 
ing country in the world, and, having in addition a comparatively low 
fiber content, could hardly be improved upon in its adaptability to a 
thorough and economical extraction by milling. It would almost seem 
that there had been evolved here by an unconscious process of selection 
the type of cane most nearl}^ suited to a country where mills are, as 
a rule, weak and inefficient, and where the quality of sugar produced 
depends almost entirely upon the original purity and concentration of 
the cane juice. 

DESIBAEELITY OF INTRODUCING OTHER VARIETIES OF CANE. 

However, the fact that we are already the fortunate possessors of 
such a good quality of cane should not deter us from attempting to 
improve upon it. The sugar content of a cane is, as often as not, a 
function of soil and of climatic conditions rather than an inherent 
quality peculiar to a certain variety, and it is quite possible that other 
kinds of cane might be introduced here which would combine the good 

"West Indian Biill. (1908), 9, 91. 
95424 6 



S2 

qualities of ilir \anetics already pivsout with a lar.ue size and grrnhT 
vicld per licetare. Furthi'i'inorc, even if the native \ariety sliould still 
])rove host for f^vneral cultivation, it is very advisable that each hacienda 
sliould have one or two other is'inds a\ailable for planting in case of 
need, since custlv cxjierii'nce in otiier countries lias pi'dved that where 
one varietv of cane has lieeu grown for a long time, to the exclusion 
of all others, it may suddenly succumb to the attacks of diseases, wliicli, 
doing little damage at tlie start, after existing for many generations 
under exactly tlie same comlitions, liecnnie much more virnieiit and para- 
sitic in character toward llie particular variety of cane which tliey have 
l)eeii attaclving. 

Siiili a eonilitien of alVair>, us shown by Tenipany" in tlie lasi- of a. certain 
varii'ty ;,;rowing in tlie West Indies, is more lialili' to occur witli a soft and jiiii y 
cane tlian witli one containing a larger amount of lilier. It may best be held in 
check by the teiniiorary siilislitution of other varieties i>t more re-,istant cane. 

TI-tE c|jLTI\"AT]oX or sr-(iAl! C'\NE ,VKD Tilt; Pl;0Ji["CT10X ol' SUGAI; AS 
CAERIED ox AT THE I'liKSENT TIJIK IX XEGROS. 

rREPAKATIOX OF THE Solt.. 

It is jiractically the tmiversal custom in \egros to Intrn tlie cane 
fields immediate] \- after remo\ing the season's croji of cane, or as 
soon thereafter as weather conditions will permit, thus ridding the land 
of trasli and h.'aving the ground in a fit condition for plowing without 
delay. This practice is of further value in that injurious insects 
which might otherwis(.' Iirecil in tlie deca\'ing leaves and stuhlile are 
in a large measure destroyed, and tlie jjotash and ]ilios|)liiiric acid con- 
tained in tile trasli are made iikh-c readily a\"ailalile to the coming 
crop. It has the disadvantage, however, tliat practically all the nitrogen 
content of this vegetalilc matter is lost during the burning ])rocess. 
and a soil already conipaj-atively jioer in nitrogen is still more im- 
pONerished each year. IIii\\-e\er. results mi the wlmle seem to justify 
burning the trasli. as Philippine caiie in general is remarkably free 
from disease and from insect ]iesls. 

Shortly after removing a cro]i of cani' and burning a Held — as a 
rule, lietween the months of Xovemlier and A]iril — if it is to be replanted 
for the coming season, the ground is first gi\en a preliminary ])lowin>i. 
termed in Yisayan "lusoc," each field being plowed from two to six 
times hefore it is considci-cd in fit condition for planting. If the 
field to be planted is one that has lain fallow from the previous year, 
this preliminarv tillage of the soil may begin as early as .Inly or 
August 111 order to have everything in readiness by the time the plant- 
ing season begins. 

"The Passinn of tlie r.oiirbon Can.' in Aiiti;;iia. M'rst 1 ii,}i,in Hull. (VMK) ) 
10, 34-.14. 
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The old-st3'lc native wooden plow drawn b)' the cnrabao is still largelj' 
in the majorit}', and, althoug-li American plows are coming into more 
general use each year, it -will probably be a long time liel'oi'c the native 
implement is entirely snpplanied, as the latter has the advantage 
of cheapness and simplicity, and owing to its light draft (the ground 
is ])enetrated to a depth of only about 10 centimeters) is considered 
to be easier on the carabao. It is generally estimated that ten men, 
ten plows, and twenty carabaos can, for the first plowing, take care 
of a little over one hectare of land per day, depending of course vei-}' 
largel}- on the nature of the ground and the condition of the weather. 
Subsequent plowings require considerably less labor. 

After the ground has been gone over from two to five times with 
the plow, followed in most cases Ijy a harrow, it is laid out in rows 
preliminary to receiving the seed. Tliese rows are about l.j centimeters 
deep and may be from 75 to 150 centimeters apart, according to the 
system of planting employed. 

PKEPABATION OF THE SEED, 

Only the white to])s of the cane are used for seed. These are either 
cut off while the cane is still standing in the field, or the cane may be 
cut down first and the tops removed later. 

In either case they are cut before transporting the cane to the mill and piled 
in heaps on the ground, after which the uppermost portion of the green stalk and 
leaves are cut off with a bolo, leaving for planting a section of the cane top from 
20 to 25 centimeters in length. These tops, or "punlas," as they are now termed, 
are, as a, rxile, loaded into carabao carts and taken to some convenient spot, where 
they are stored temporarily in a, shed or under a roof of some kind to protect 
them from the sun. 

During the early part of the planting season, and when tlie ground is 
.sufficiently moist, the cane seeds are planted as soon as possible after cutting, 
without any preparation except husking, but in very dry weatlier it is customary to 
soak them in water for from one to three ilays before setting them out, thus 
hastening the sprouting it is believed, and rendering the seed more resistant to 
drought. Any convenient stream or ditch may be used for this preliminary soak- 
ing, but some haciendas have tanks or troughs especially constructed for the 
■purpose. When it is considered that the "puntas" are ready for planting, they 
are taken from the Avater and stripped of the outer layer of dead leaves still 
adhering to them, then carted off to the fields for planting. Most of the work of 
preparing the cane seed is done by women and children, who are paid by contract 
so much per "laesa" of 10,000 tops. 

PLAKTixr;. 

There are several different methods of planting in vogue in Negros, 
the most usual one, probably, being to plant in rows alioitt 1 meter apart 
and to leave a space of about 40 centimeters from point to point between 
the seeds in the same row, thus using very nearly 35,000 seeds per hectare. 
AAliatever the svstem of planting, it remains fairly constant for each 
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locality, so that the "lacsa"" is often used as a unit for land measure, 
meaning in this case the area in which 10,000 cane seeds have been 
planted or might have been planted, and varying according to locality 
from one-third to on«-half of a hectare. 

The cans tops are thrust into the ground in a slanting direction at the bottom 
of the furrows, then packed around with loose dirt so that only a few centimeters 
project above the surface. This work is, as a rule, performed by men, each man 
having a boy assistant, who hands him seed from a basket as it is needed. In a 
few localities women and children plant as well as prepare the seed. Sometimes, 
more especially in dry years and toward the end of the season, tops are planted 
in pairs instead of singly, with the idea that if one fails to sprout the other will 
in all probability succeed. In using this method the distance between rows and 
between seed in the same row is correspondingly increased, so that very rarely 
will the number of plants in a hectare exceed 30,000. On the east coast of Negros, 
where drought is sometimes to be feared, cane is often planted by means of the 
"gajo" or "vara," a sharpened stick frequently provided with a sharp-pointed iron 
cap, which is thrust into the ground in a slanting direction to a depth of some 40 
centimeters, forming a hole into which the seed cane is pushed, after withdraw- 
ing the planting instrument. The advantage claimed for this method of planting 
is that the seed is buried deeper in the ground and consequently withstands dry 
weather better than when planted by other methods, so that sprouting is surer, and 
although the young sprout is somewhat later in making its appearance above 
ground, its root system has by this time become so well developed that a strong 
growth is ensured. In the district of Bais, especially, this system of planting is 
much used. There the cane is often planted in squares instead of in running rows. 
Two canes are set at each of tlie four corners of a square in such a way that a 
space of about 1 meter is left between each pair of cane seeds ; thus approximately 
2,000 seeds are planted in each hectare of land. Cane planted in this way, it 
is stated, can be kept free from weeds by cross plowing without danger of injuring 
the young plants, whereas the system of plantinc; in rows permits of subsequent 
plowing in one direction only, and the cane rows themselves must be kept clean, 
at considerable expense, with the hoe. On the other hand is the disadvantage, at 
least with plant cane, that planting in squares probably produces a lesser number 
of individual canes to the hectare, and, leaving a greater area of land unoccupied, 
incurs more expense for plowing, since not only is there more space to be kept 
free from weeds, but a longer time must elapse before the field of cane "closes 
up" and by its own shade prevents further weed growth. It would appear that 
planting in rows probably 3'ields a heavier first crop, but that where several years 
of ratoons are desired the square system might be given the preference, as sub- 
sequent ratoons thus have more room to spread without choking up the rows and 
making plowing between the young cane impossible. 

CQLTUEAL OPERATIONS AFTER FLATTING. 

The amount of labor expended on the young cane during its growth 
depends of course very much upon local conditions as to weather, soil. 
etc., and upon the resources of the individual planter. The following 
notes apply more especially to the methods followed in the district 

"A native word meaning "ten thousand." 
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around Pontevedra and La Carlota but may be taken as fairly rep- 
resentative of the system employed throughout the ^\■hole Island. 

Four or five weeks after planting, when the young sprouts are 30 to 40 
centimeters higli, the first plowing, called "paliulug," is made. This consists in 
plowing two furrows close along the cane in each row, so that the dirt is thrown 
away from the cane and toward the center of the row. If the plowing is simply 
to kill weeds, and dirt is neither taken away from or thrown up on the cane, 
it is called "tudling." Then, with a hoe, any weeds or dirt thrown up by the 
plow are cleaned oil' from around the cane. In districts where cane is planted 
in squares, "pahulug" is made by plowing two furrows between the cane in each 
direction, without the use of the hoe. Fifteen or twenty days later, if weeds 
have sprung up again, the operation of "pahulug" must be repeated. After this, 
no further labor is required except an occasional plowing or harrowing to keep 
down weeds until the month of May or June, or until the first rains begin and 
the operation known as "pasandig" is necessary. 

Three furrows are plowed between each row, throwing the dirt up around the 
roots of the cane and making a shallow trench in the center between rows. This 
treatment, just the opposite to "pahulug," is to prevent water from standing 
around the roots of the young cane and injuring its growth. If, as sometimes 
happens, a considerable period of dry weather intervenes after the first rains, it 
may be necessary to repeat the "pahulug" once more, but as soon as the rainy 
season really sets in, generally in July, dirt is again thrown up around the roots 
of the cane, which should by this time have attained a height of about 2 meters. 
This final labor, called by the natives "pasaca," is similar to "pasandig," but four 
furrows are made between the cane rows instead of three, dirt is packed higher 
up around the cane, and a much deeper trench is left in the center. Sometimes 
a finishing touch is ^iven by performing the labor called "lambon," which consists 
in banking up earth along the sides and ends of the rows with a shovel, and 
leveling off uneven spaces between the cane so as to leave no opportunity for 
water to collect around it. Such a practice is considered to be more ornamental 
than absolutely essential. The field is now considered "cerrado,'' closed up — that 
is, the cane has reached a, sufficient height and strength of growth so that its 
own shade prevents the further growth of weeds — and it can be left alone until 
harvesting time. 

CULTIVATION OF EATOON CANES. 

The foregoing description applies to the cultivation of plant cane 
only. A decidedly large proportion of the total land under cultivation 
in Negros, however, is not replanted every year, but is allowed to ratoon, 
from two to eight crops being taken off without replanting. This is 
especially true in the rich soils of the districts around Ilog-Cabancalan, 
Binalbagan-Isabela, San Carlos, and Bais. Theoretically, cane planted 
in some of these alluvial soils, which are flooded and fertilized each 
year by silt brought, down from the mountains by the overflow of a 
river, might go on ratooning indefinitely. Practically, the period be- 
tween plantings is limited strictly by financial considerations. 

Much time and expense are saved by not being obliged to replant. 
On the other hand, the yield from plant cane is as a rule greater than 
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even from first Tatoniis, iiml with uacli successive ratoon crop the total 
amount of sugar produce.l per ]ieclare of land is decidedly diminished. 
This is partially due to llie shorter tune in which the cane is allowed 
to ripen, ihvniij:, to excessive rams prevalent in this country, cane 
must lie cut every year, and the iji-u/ticc so common in Hawaii of 
allowing ratoons to ripen I'nr ei^lileeii months or more is here out of 
the question. A further ohslaele. especially when canes are planted 
closely in rows, is the tendency ol' ratoons to spread out in ever}' direc- 
tion from the original plant, so that in the course of a few vears the 
cane rows lose all semhhince of regularity and proper tillage of the 
soil is rendered very difficult; thus many young ratoons are stunted 
in their grofl'th hy lyeeds. 

From data which I haM- heen able to gatlier on this subject, the 
yield of sugar, as made by the customary native pi'ocess. from 1 hec- 
tare of good cane land in the more fertile districts may be estimated 
ajiproxiniately as follows: 

Plant Ciiiie, lull piculs (of 03.25 kilos) or 6.33 metric tons; first ratoon-^. 
s(i piculs or 5.06 metric tons; second ratoc^ns, 70 piculs or 4.43 metric tons; 
third ratoons, IK) piculs or 3., SO metric tons; fourth ratuons, 5U piculs or 3.16 
metric tons. (';ine which yields less than i metric tons of supar to the hectare 
is here considered hardly to be worth the evUtinj;. Tlie length of time during 
wliicli it is profitable to let cane ratooti also depends largely on the cost of labor 
and the total area of land available for cultivation. On a small plantation, if 
labor is clieap, it is considered good policy to replant nearly every yeiir in order to 
get the utmost possible yield. With plenty of land at his disposal, especially in 
districts where labor and animals are scarce, the liaeendero has better results by 
letting his cane ratoon as long as it Jiays to cut it. The average time between 
replanting in the districts where canes are generally allowed to ratoon may be 
taken as four years, so that of the total s\igar produced in these districts about 
one-fourth will be from plant CiUie and three-fourths from ratoons. 

For the cultnation of ratoon cane ov "kalaanang," as it is universally 
called here, it is customary as soon as ])ossible after removal of the 
crop and burning the field to plow tlie "pahulug" and then with a 
hoe to take away the dirt IVom around the old plant, leaving its roots 
exposed to the air and the sun. The field is left alone for from four 
to six ^\■('(!kfi to allow the outermost of the old roots to decay, being 
plowed or hoed just enough to ki'cp down weeds, then another jdowmg 
throws dirt up around the young cane sfirouts, am! from this time 
on tlie treatment is much the same as for plant cane. 

PERIOD OF GROWTH OF THE CANE. 

The length of time duiing which the cane is allowed to remain in 
the ground varies from nine to fourteen months and \vill probablv 
average between ele\eii and twehe. As eacli plantation grinds its own 
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cane, the exigencies of mi]lin,u- larj^ely delei-mine the time of cutting, 
and therefore the time of })lanting. Naturally, where llie same fields 
are cultivated year after year without lesf or change of crops, the 
average period of growtli of Ihe cane nmsl ]ie somewhat less than twelve 
months. If fields are planted only on alternate years this ])oriod may 
be somewhat leng-fhened. Sometimes an exceptionally long rainy season 
delays grinding for one or two months and correspondingly shortens 
the growth of next year's cro]:). When clear weather does come, every 
energy is expended to keep the mill running full force and properly 
supplied with cane, so that fields ai'c often cut before they are fully 
ripe, much to the detriment of the sugar produced. Again, especially 
toward the end of the season, a prolonged dry period may occur, dur- 
ing which cane which happened to be planted late on the previous 
season and which had not yet attained maturity begins to succumb 
to the heat and must be cut dowTi at once to avoid a total loss. I 
have seen fields of large cane of fine appearance, less than ten months 
old, which needed to be sacrificed in this manner, in part too green 
to produce good sugar and in part dead from heat and lack of moisture. 
This condition is, of course, not so likely to occur on the heav\- clay 
soils as on the sandy or alluvial ones. 

COST OF CULTIVATION. 

This is a subject which has been so thoroughly and so energetically 
discussed during the past fe'w years, and one concerning which it is pos- 
sible to obtain such widely varying estimates, according to the point 
of view, that the seeker after truth enters upon it with considerable 
trepidation. Especially when calculated to the picul, pound, or ton of 
sugar produced does this cost of field operations show its widest varia- 
tion, since, as has been shown previously, the yield in sugar from 1 
hectare of land may be anywhere from 20 to "200 piculs (1.26 to 12.6 
metric tons), according to the soil, climatic conditions, care and in- 
telligence in cultivation and in manufacture, and many other equally 
important factors, wdrereas the actual labor expended on the land will 
vary within somewhat narrower limits. Still, it will generally be found 
that the greater the cost of cultivation per hectare of land the more 
sugar will be produced from it. In a few haciendas where the field 
labor is paid for by contract, the price for plowing, cutting seed, plant- 
in »• the cane, and keeping it free from weeds until ready to harvest 
is from 50 centavos to 2 pesos for each picul of sugar produced, averag- 
ing, as a rule, about 1 peso (15.80 pesos per metric ton), all work 
animals, plows, carts, etc., being furnished by tlie hacienda. 

The following estimate, based upon the number of men required to 
perform the previously described field operations and the cost of lal)or 
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at 40 centavos per day, may give soirje idea oL' the approximate cost 
of cultivating 1 hectare of land. In estimating these costs an en- 
deavor has been made to approximate what is customarily paid through- 
out Negros, rather than to give figures representing extremely economical, 
sneeessJ'ul management, or tlio rexovpe. The data on which they are 
based were nearly all secuied at first hand from the planters themselves, 
and as some of them eompi-isc confidential information concerning par- 
ticular haciendas, it has been deemed best to omit altogether any state- 
ment of the sources from M'liieh my information was derived. 

E-^ii)nate of ihe approximate cost of plo^oing, pkinting, and caring for 1 hectare 
of land already under cuHtvaiion fron the time the field is burned until ihe 
cane is read}/ for cutting, based on the cost of labor at the rate of 40 eenfavos 
}ier day, no charge being made for work animals, impletnents, or supervision. 



Nature of work performed. 



Number of 
I carabao- 
(iiiys 
rcqiiiruil. 



Preliminary cleaning off ni trasli from the Held 

First plowing 

Sc(_-oii<l jiluu II IK 

Third plowing 

Two harrowings bctwfon plowings 

Fourth plowing, including preparation of furrows for 

planting . 

(■'lilting- 30,000 cane tops for seed 

Hauling seed to canal or doyiOsit 

Husking sL-(_'d 

Hauling seed to fk-M 

Planting 30,000 .seed 

First weeding (\\ ith hoe) 

Replanting of 5 I'lt cent of weed which failed to sprout 

"Pahulug" (I wo furrows between rows) 

Second weeding {with hoe) 

"Pasandig" (three furrows between rows) _ 

"Pahulug" (two furrows between rows) _. 

Third weeding (with hoe) 

■I'iisiH-d" (final jilouiug of four furious between rows) 

Total 



Number of 
man -days 
required. 



Cost in 
Philippine 
currency. 



6 

10 

31 

4 

3 
10 
12 

2 I 

4 I 

■"- 

5 

4 
10 



Pesos. 
i.i;o 

3. CO 

2.4(1 
1.60 
1.20 

J 411 
4.00 
1.20 
l.iai 
1 20 
4.00 

4. HO 

1.60 
4 , .^U 
2.00 
1.60 
4.00 
2.40 
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rill.' above rcroj-8 to the cost of plant cane only. Although no accurate 
arc a\-aila]ilc on the subject, it is a sale estimate that fully one-half 
of all the sugar produced in ISegros come.s from the so-called "kalaanang" 
or ratcions. If a field is all<.we(l to grow for a second vear without 



replanting, the cost of caiim 



for it is, of course, diminished by the 



amount oidinarily spent on the preliminary iilowing, cutting of seed, 
and planting. The cost of cultivating a raioon crop would then be 
about as follows: 
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Estin}a'(e of the approximate cost of caring for 1 hectare of land already planted 
and allowed to ratoon mithout replanting from Ihe, time the first ci'op has 
been taken off and the field burned until the second crop is ready for cutting, 
based on the cost of labor at 40 centavos per day, no charge being made for 
worl- animals, implements, or supervision}-. 



Nutuvc of work performed. 



Niiml)er 
)[carabao- 

days 
required. 



Preliminary eleaning of Held 

"Pahulug" (two furrnws bL-tween rows) 

"Pacad" {cleaning dirt away from roots of old plant with 
hoe) 

"Tudling" (straight plowing to kill weeds) 

First weeding (with hoe) 

"Pasandig" (three fnrrows between rows) 

"Pahulug" (two furrows between rows) 

se<.'nnii weeding (with hoe) 

"Piisaca" (final plowing of four furrows, banking up rows) . 

Total 



10 

8 ! 



Number of 
Tiian-day.s 
required. 



Cost in 
Pliilippine 
currenrs'. 



Prsnx. 
1.60 
2.00 

6.60 
1.60 
■i.OO 
2.00 
1.60 
4.00 
2.40 



24.80 



Thus, it will be seen that on the average for a fairly well equipped and managed 
plantation in Negros, growing half plant cane and half ratoons, there will be 
required for each hectare of land in cultivation the services of one carabao for 
72 days and of one laborer for 89.5 days, at a cost for the latter of 35.80 pesos. 
The period of time over which these cultural operations extend, from the burning 
of the first field to the closing of the last, may be placed at approximately seven 
months of 25 working days each, or a total in each year of 175 working days, 
and for purpose of calculation it can be stated that 1 hectare of land requires 
for its cultivation y'^. or 0.441 "carabao-year,'' if the term may be admitted, and 
"yVi or 0.511 "man-year," the value of a man-rear for field work being put at 
70 pesos. If carabaos are not owned by the hacienda, but rented, or charged for 
as rented, at the rate of 50 centavos per day, a carabao-year would be worth 
87.50 pesos, and the expense charged to cultivation would be almost exactly 
doubled. Perhaps the better way of calculating, however, is to charge for the 
bare cost in wages of men and figure in the work animals later together with 
the cost of implements and general equipment. 

Land cultivated in the previously described manner may be expected 
to yield from 40 to 80 piculs (2.53 to 5.06 metric tons) of raw sugar 
per hectare and will average, between plant cane and "kalaanang," 
fully 60 piculs (3.79 metric tons), so that the average amount paid 
out in wages and maintenance of laborers for field work in cultivating 
and caring for the cane, when reduced to the unit basis of sugar pro- 
duced, comes to 60 centavos per picul, or 0.49 pesos per metric ton. 

This figure will undoubtedly be considered too high by some growers and too 
low by others, depending largely on the amount of ratoon cane they raise, but it 
approximates very closely the average cost throughout Negi'os. It may be ob- 
jected, with some degree of truth, that the average production of Negros is not 
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(M jiii-uls per hectare, but onl> 42. !i piculs. It will also ije found true that those 
haciendas which produce miicli less than 60 piculs per hectare spend proportionally 
less in caring for their carii', sd that the cost per unit of suj^ar raised thus tends 
to equalize itself. 

Since each lieetari' of land planted in siif^ar cane under the previously stated 
conditions requires 0.441 caialiao-year and 0..jll man year for its proper cultiva- 
tion, (he a|i|iii'\iiiiate numlicr of aniniaU and laborers needed for field work on 
a liacienda n[ a niveii size can readily be determined; thus on an average-sized 
plantation of, say, 150 hectiires of cultivalile land, 50 hectares of which are in 
plant cane, 50 in ratoons, and the remaining 50 unculti\ated. there will be 
necessaiy some 44 carabaos and 51 labnrcrs for field wnrk in caring fur the 
cane before it is harvested. All this refers to cultivation by the methods now 
in V(jgue. An American planter in Xegros states, however, tliat b3' the use of 
disc plows for all operations except that of marking off cane r(jws for planting, 
and by a mure liberal use of the barrow, he has succeeded in materially reducing 
the cost in animals and men reipiired to take care of a field, and, at the same 
time, keeps his land in better condition than under the old methods. A few of 
the larger haciendas are equipped with steam pluws, nearly all being of the direct 
tracti<ni type. These, in light soils and in diy weather, are said to do the same 
amount of work much more satisfactorily and at a less cost than is possible by 
means of carabaos, although they labor under the disadvanlagi' of not being able 
to work well in wet or heavy clay. Quite recently a few .sets of cable plows 
have been introduced, which have to a large exti-nt ovei come this latter difficulty 
and slioulil prove a valual)le acquisition to those who can allord them. 

OlTTINci THE C.\NE. 

If cano tops are in immediate demand for seed, a wliole field may 
lie topped at once and tlioii cut later as needed for grinding. If eut 
within two or three days after topping, there is said to he very little 
deterioration in the jiiiei'. Sometimes, during a temporary stoppage 
of the mil], eiioiigli cane is cut for smeral days' supply, a jiractice 
which at times leads to serious losses when, for instance, lieeaiise of 
wet weather or some slight accident to iiie mill, grinding is delayed 
longer tliaii \\'as intended, I once saw a mill which was erusliing some 
very good looking cane, but A\as turning out a sugar of (is.c polarization 
and 17.4 glucosi.'. 

.luice fi'oin the mill was analyzed as follows: Bri.v, -211. SO; sucrose 16. IS; 
purity, 77 0: glin'osc, 2.7i;. I was informed that this cane bad been topped ten 
da>s previonslv and owing to ,i brcakilown in the mill had lain for five days 
aftei' cutting bi'foir being gidimd! Twenty canes were taken at random from 

the lot, sections of about 2 iitiTnetcrs in length cvU from top and bottom of 

each, and tlie juice fioni t.qis, miildles, and bottoms analyzed sep;uately, with the 
following ri'snits: 



r,,Ti. 



Brix __-,_. 

Sncrese . 

Purity 

Reducing sugar 

Reducing sugar prr 100 polarization 



Bnltoni^ , .Middles. 











■J1.40 


■Jo. 60 


21.72 ' 


l-'-.-Sl 


18. ss 


17.34 ' 


73,89 


7>1. 9,s 


70. ,S-1 


3,61 


2. ,sl 


2.7.5 


2'J. 2 


14.9 


l.S. 9 
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Although the whoh' caur shows a ih-eiiled delciioration, tlie to;)s 
have evident!}' suffered more than the rest. This fact is wi.'ll known 
to most planters, who generally cut dIV a small ])(ii-lion from the top 
of the cane if it has been stored more than a few days before ^^rinding. 
In some haciendas it is customary to cut down the cane befnre removing 
the top, or, again, the two operations may gx) on simultaneously, one 
gang of men cutting tops and anotlicr following them cutting and carry- 
ing out the cane. All this work is done with the ordinary, blunt- 
ended native working bolo, locally termed '"binangon." The native 
laborer in this, as in other work, follows the line of least resistance, 
and imless closely watched he is apt to find it easier to cut off the cane 
a goodly distance above ground rather than waste time and energy in 
cutting it level with the surface. It is not uncommon to see a field of 
stubble averaging 10 centimeters in height, which means a loss of some 
.") per cent of total sugar right at the start. 

A few lirtciendas in the district of Isabela mal<e a practice of burning a field 
before commencing to cut cane. The plantation is divided up by roads into 
fields sufficiently large to supply the mill for two or three days, and each field 
is burned separately just before cuttinj;. Nighttime is, as a rule, chosen, as tlierc 
i-^ not likely be a strong breeze, the field being fired against the wind, with 
■I guard of men stationed to prevent the spreading of fire to an adjacent field. 
It is claimed that practically no loss of sugar results from burning provided the 
cane is ground without delay.^° When properly controlled, much time and labor 
is undoubtedly saved l:>y tliis procedure, as all trash is removed at the start, 
leaving only the bare cane stalks to be handled. This is rather dirty work, but 
is easier on the men, and the cane comes to the mill clean and free from trash, 
which is another decided advantage. 

TRA.\SPORTI,\G THE CANE TO THE .MILL. 

Methods of transporting cane from the fields to the mill are numer- 
ous and varied. The larger, better-managed haciendas are fairly well 
equipped with light portable tramways, mostly of English, (icrman, or 
Belgian make. The rails are quite light, running from 10 to 11 pounds 
per yard (approximately 5 to 7 kilos per meter), and, as the track is 
put up in short sections, it can be moved about easily from place to 
place in the fields, as needed. In some plantations a main line of 
semiportable track is used, and branches are run from this into the 
fields as feeders. Skeleton cane cars of iron with wooden bottoms 
form the rolling stock ; they hold about 1 ton of cane, and are most 
economically drawn by Chinese bullocks, less frequently by carabaos. 
The carabao, although stronger, is slower and less adapted to this 
class of work. In some districts where work animals are scarce, men 



-° Geerligs [Cane Sugar and Its Manufacture, ilanchester (llinu) 72] corrobo- 
rates this statement as far as the iiiiincdiulc effect of fire is concerned, by analyt- 
ical data. However, on standing more than two or three days after being burned, 
a very rapid deterioration sets in. 
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are employed to push the cane cars. The gravity system is also used 
to some extent where the mill can be located on a lower level than the 
cane fields. The cars come down full of cane, controlled and helped 
over the level places by one man to each car, and are drawn back 
to the fields empty, in trains of five to ten, by work animals. Where 
tramways are not available and for long hauls, light four-wheeled 
wagons having a capacity of about 2 tons of cane, drawn by two 
animals, are often employed. The primitive two-wheeled carabao cart 
is also much in evidence. On one hacienda a steam traction engine 
is at times pressed into the service and made to pull three or four 
wagonloads of cane in a train. All the work of loading and unloading 
cane is done by hand, the cane loader not yet having made its appearance 
in this country. 

COST OF CUTTING THE CAKE AND TBANSPOETINQ IT TO THE MILL. 

The cost of cutting cane when paid for by contract ranges from 12.5 
to 20 centavos per picul (1.98 pesos to 3.16 pesos per metric ton) of 
sugar produced, according to the size and quality of the cane, tlie 
value of labor in the vicinity, and the planter's reputation for requiring 
careful and thorough cutting. 

One man can, on the average, cut cane equivalent to about 21 piculs of sugar 
during the course of a day, which taking the average wage as 40 centavos, makes 
the amount paid for cutting about 16 centavos a picul (2.53 pesos a metric ton) of 
sugar, a figure not far from that paid Ijy the average planter. Transportation 
costs are subject to somewhat greater variation, the lowest estimate I have heard 
quoted being 10 centavos per picul (1..5S pesos per metric ton) of sugar produced 
and the highest 25 centavos per pieul (3.95 pesos per metric ton), the difference 
being occasioned by the greater or less distance of the fields from the mill and the 
facilities for transportation available. At these prices carts or wagons and work 
animals are supposed to be furnished by the hacienda. If done by day labor, 
about the same number of men will be required to load and unload cane carts and 
handle the animals as are needed to cut the cane, so that the average amount paid 
out for transportation of cane will likewise come to about 16 centavos per 
picul or 2.53 pesos per metric ton. In addition there will be needed from eight to 
twelve oxen ("vacas") and a corresponding number of cane carts for each 100 
piculs (15.8 metric tons) of sugar made per day. 

jr.\NUFACTUKB OF SUGAE FKOir THE C\S-E. 
EXTEAOTION OF THE JUICE. 

Mills. — The sugar mills of Xegros may be divided into three classes — 
first, those driven by steam; second, those run Ijy water power; and, 
third, those using carabaos or (xxcii as a motive power. Of these, the 
steam mills greatly predominate; the carabao mills, or so-called ''molinos 
de sangre," are so rapidly disappearing that, in the course of six months 
spent in the more important sugar districts, I was only able to see 
three of them in actual operation; while the water-power mills are 
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nearly all confined to small haciendas in the interior of the districts 
of Bago and La Carlota (La Castellana), where small mountain streams 
afford power enough to grind from 30 to 60 tons of cane per day. 

The steam mills are practically all of English or Scotch origin, of the ordinary 
3-roller type, driven by direct-gear connection with a single-cylinder engine run- 
ning at from 40 to SO pounds' steam pressure, and rated at a. nominal horsepower 
of from 6 to 10, the average throughout the island being about 8 to 10. It is 
calculated roughly that each horsepower possessed by an engine is capable of 
grinding sufficient cane in an ordinary w-orking day of twelve to fourteen hours 
to make 10 piculs (1132.5 kilos) of sugar, so that the average mill of Negros may 
be said to have a daily capacity of from 80 to 100 piculs (5.1 to 6.3 metric 
tons) of sugar, or approximately 50 to 60 tons of cane. 

Feed. — The cane, as it comes from the field in carts or cars, is dumped in 
the ground near the mill, and then fed into it by hand, an armful at a time. Some 
mills are provided with mechanical carriers which permit of a rather more even 
feed and are Somewhat easier on the men, as the cane can be fed directly from the 
ground instead of being carried by hand up to the elevated platform on which 
the mill stands. As considerable care is required in laying the cane on the 
carrier evenly and in its manipulation, very little time or labor appears to be 
saved by this device, and the total number of laborers needed is about the same 
in each case. 

Fuel. — In clear Aveather, with a properly constructed mill and boiler, the 
bagasse produced is generally sufficient to supply all the fuel needed, both for 
grinding and sugar boiling, with some left over for a rainy day. As the bagasse 
comes out from the mill it is supposed to be picked over by a couple of men 
stationed there for that purpose, and any unbroken or imperfectly crushed pieces 
thrown back to be ground over, the thoroughness with which this inspection 
is made depending largely upon the proximity of tlie owner or manager of the 
plantation. As the fresh bagasse contains about 55 per cent of water, it can 
not be burned directly under the boilers, but must fust be dried in the sun, so 
it is carried out for this purpose in baskets or cradles of bejueo (rattan) slung 
from bamboo poles, to the plaza, a level space about a hectare in extent surround- 
ing the mill house, and there spread out on the ground and raked over from 
time to time so as to dry rapidly. At night it is raked up into small piles, 
then spread out again for a few hours the next morning, when it is usually 
sufficiently dry either to burn at once or to store in the bagasse sheds for future 
u.se. One of the most serious problems the hacendero has to solve is that of 
always keeping on hand a sufficient supply of dry bagasse to run his mill. In 
rainy weather this is almost impossible; the surplus stored up in the sheds 
becomes exhausted in a couple of weeks, and he is compelled either to shut down 
entirely or to burn wood at a hea^'y expense; in the meantime the fresh bagasse 
produced can not be properly dried; and if stored wet it ferments and loses much 
of its fuel value in consequence. 

It is principally for this reason that the planter of the Philippine 
Islands is so badly hampered by climatic conditions ; his field work 
of planting and harvesting, both carried on at the same time, is largely 
influenced by the rate at which cane can be received at the mill, and 
this in turn is dependent upon an ample supply of dry bagasse, so 
that an unexpected season of wet weather may upset all calculations and 
cause much damage. 
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Effjcli'iiri/ of tJie mills. — In a roiiiitiT wlioi'e ciiiio is never weifilioil, 
niifl where in iniiiiv haciendas the empty kei-oseiie ease is >till the popular 
unit ot \olmne, it is not sm-jjrisin.^' that ver^- little is reaUy known 
al.out. tlie ellieieiiey vi the niill.-. Or the losses in grinding. Bagasse 
elianavs in e(iHii)osi1 ion so i-apiilly liv e\ apoi^ntion and IVrnieTitation 
that it is almost nnpossihle 1o ti'misport it anv distanee to a central 
laboratory and theiv delermine l)y analysis i(s original coiii]iosition 
and sugar content. Some reliable figures, of coiii'se, can be obtained 
l)V estalilisliing a tenipm-ary laboratoiy direclly on representative hacien- 
das and making analyses of canes and liagasse on the spot, l)nt even 
in this way tlie amount of gi'onnd which can be eovereil in a season 
IS limited. The only really ])i-acticali]e means of deferminiiig mill losses 
accurateh- and at the same time witli reasonable rapidity, in tlie case 
of small faetoiics having ](0or transportation facilities and no chemical 
control, A\as found to be the (leterniination ol' tlie i'aetor ■■mill juice 
in l)agasse ]ier l()(i blier,'' as originally ])ro]iose(l hy J, Lely and quoted 
by Watts.-' 

This factor is of great iiractieal value in that it is independent of tin.' water 
content of the hagasNc. which may be completely dried if ncei'^sar^ and transported 
a long distance Ijcfore analysi.s. when the original weiglit of mill juice contained 
]>er 100 parts fiber can, of cmirse, be calculated from the per cent of fiber and of 
sucrose in the dried bagasse and the per cent of sucrose in a separate sample 
(■f juice from tlie mill. Strictly speaking, this factor is, from a theoretical point 
of view, not absolutely correct, a more rigid mea^iuie of efficiency of mill work 
being that given by Deerr " '■as volume of juice in liagas-,e per unit weight of 
fiber in bagasse," or 

weight of juice in unit weight of bagasse 
weight of the fibiT in unit weight of bagasseXdensity of juice 

a factor which varies only from that proposed by Lely in that it take^ into 
aceourit the specific gravity of the juice. Reci'iit work has proved that, in 
addition, the elliciency I'f a mill is also inlliieiiced by the (piality as well as the 
quantity of fiber jiresent in the cane, so (hat absolutely true comparisons between 
mills woiking different \aiieties of lane are hardly possible. The ultimate 
criterion would be 'volume of jiiiee in bagasse per lo/inio of liber in bagasse." 
and might be i'.\pressed ]>y some such formula as 

weight of juice in unit weight of bagasse -i- s[)ecific gravity of luice 
weight of liber in unit weight of bagasse -r- specilic gravity (a|iparent) of fiber. 

As so little is as yet known eoiieerning the dilference in ]iliysical 
jiropei'ties betweeii dillVreiit varieties of cane, ibe analytical determina- 
tion of such a factor would lie impracticable. That canes with a hard, 
dense fiber do as a, rule vii'ld a bagasse containing a lower relative 
jiei'centage of juice tbiin do tliiise possessing a soft, spongx" structur 
is a fact fre(|uenlly ol)ser\e(l, and one capable of readv demonstration. 
With di'y crushing in nulls without liN-ilraiilii- ju'essure regulators, the 

^ ii'cv/ /„, /),//, jiiiij. (inns), 9, s.-). 

^^'Sugar and tlii' Sugar Cane. Manchester (lilll.i). IHT. 
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common tyjx' in XeRfos, this (lillV'icnec is proliahly t\ur to the I'act thai, 
the distanei' lietwrm rollci-s liring a fixcil one, the actual ])rcssui'c cxertcii 
npon the cane as it jiasscs thi-oui;li the mill is determined hu'j^cly by 
the hardness of the cane itself and llie eoiisi'i|iient resistance which 
it offers to Ijeiii^- S(|ueeze(l mil in a thin layer and made to pass Ihrou^h 
a delinite-sized ojieninjx. 'J'akini;- an extreme case as an example, a youn;,^ 
cane sprout might flatten out readily and ])ass Ijctween the rollers 
withorit having much pi-essure exerted upon it, while a stick of hard 
wood of the same size would be sulijecled to sueh a severe ]jressure that 
it miglit even break the mill. In a small experimental mill with senii- 
lixed rollers allowed only a slight "give" by means of rubber washers 
to the bolts which hold them in place, this vai'ying behavior of dif- 
ferent kinds of canes appeared to an exaggerated extent. As a matter 
of record, while analyzing canes from different paits of Xegros, I deter- 
mined in each case the facb.ir "mill juice per IDU fiber" in the bagasse, 
in addition to the regular analysis, although theoretically, if this factor is 
a standard of efficiency for mill work, it should, in the case of the hand 
mill kept at the same tension, be approximately tlie same for all kinds 
of cane. In reality it showed the most extreme variations, always in 
the same direction ; the harder, more fibrous eanes tending to yield a 
liagasse containing a lower percentage of juice than the softer ones, 
although since the bagasse produced was greater in quantity for the 
hard canes, the total amount of juice extracteil was somewhat less. 
The following examples indicate the behavior of eanes of different filial' 
content when expressed in the same mill : 



Analysis of cane. 



.\nalysis of bagasse. 



Fiber in 
cane. 



Ptr cent. 
R.0.5 
8.48 
9.1b 
9.89 
10.64 
11.05 
11.80 
12.61 
14.07 
14.63 
1.=.. 48 



I.Tuice ex- 
' tracted. 



Per cent. 
72. 43 
72.70 
71.23 
70. 64 
70.44 
68. 38 
68.49 
67.18 
67. 52 
65.24 
6.'). 12 



Bagasse." 



Fiber. ! Sucrose. 



I "Mill 
"Mill I juico" 
iuice." , ptT 100 
liber. 



Per cent. 
27.19 
26.90 
27.89 
28.92 
28. ."^5 
31.17 
30.89 
32.20 
31.61 
34. 18 
33.68 



Per rnit. 
29.62 
31.29 
32.79 
34.19 
36. RS 
3r}. 45 
38.20 
39.17 
41..S2 
42. « 
4r,. 02 



Per cent. 


Per cent. 




7.36 


65.85 


222 


9.40 


63. 19 


201 


12.47 


.59. 77 


182 


10.87 


.56.48 


165 


9.7S 


.^^^. 2'2 


1.50 


10.99 


5.5.30 


156 


9.83 


,56. 03 


147 


9.97 


50.62 


129 


.^.44 


43.99 


99 


7.91 


43.37 


101 


7.32 


4.S. .54 


105 



" The slight difference between the sum of juice and bagasse and 100 is due to the 
loss of water by evaporation from bagasse while preparing it for analysis. This was 
taken into consideration in calculating the percentage composition of the cane as given 
previously, but is not essential here. 
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Watts" gives 
kinds of mills: 



table showing the approximate resiUt with different 



'I'ype of milling plant. 



J nice per 
I 100 fiber of 
' l.iagttsse. 



Bad single mill 

Fair single mill 

Good single mill 

('line splitter and single mill 

Krajewski and two 3-roller mills with mac- 
eration 

Krajewski and three 3-roller mills with mae 
eration 

Krajewski and three 3-roll.r mills with mac 
eration, l>est work 



200 

180 

130 



30 



According to the above, the hand mill used in making analyses of Negros canes 
would when working very juicy and tender canes be considered about as efficient 
as a very poor, single 3-roller mill, wliereas with canes containing 14 or 15 per 
cunt of fiber it would be said to approximate in power the work of two 3-roller 
mills and crusher, without maceration. The diiTerences obtained in actual practice 
among 3-roller mills are by no means so great, but there is, as will be shown 
later, a decided variation in the efficiency, calculated according to this factor, 
of the same mill when working canes of different fiber content, so that the quotient 
"mill juice per 100 fiber in bagasse," can not be accepted without question as 
an absolute standard of efficiency of mill work, regardless of the kind of cane 
ground. Given about the same composition of cane, it is of some value in deter- 
mining the comparative efficiency of mills in the same neighborhood, and, in 
conjunction with complete analyses of the canes gnmiid, affords a ready method 
for ascertaining the per cent of total sugar lost in bagasse by muscavado mills. 

The results of a number of determinations uiailo on dillVront mills 
in Negros are here ,t;'ivcu. The us\ial method of procedure in taking 
samples and preparing them for analysis ■(\'as as folli.'^\'s : 

Samples, consisting of a few handfuls at a time of the bagasse as it came 
from the mill, were taken at intervals of five or ten minutes and placed to dry 
in a large coarse sack laid directly on top of the uncovered portion of the engine 
boiler. At the same time four or five samples of 5 cubic centimeters each of 
juice were taken directly from the mill bed and put in a liter bottle containing 
0.2 gram mercuric chloride. Sampling was eontintied thus for three or four hours 
until both bottle and sack were full; the bagasse \\'as then, as a rule, allowed to 
remain for a few hours longer, while field samples of soil and cane were being 
taken, by which time it was sufficiently dry to allow of its being transported a. 
considerable distance back to the hxbnratory. ( )u arrival at the temporary 
laboratory headquarters, the bagasse was either analyzed at once or spread out 
over the boiler there to keep dry until mcirning. Tlie whole sackful was spread 
out on a clean floor and chopped into coarse pieces, then quartered down to a 
final weight of about half a, kilo, which was chopped much finer and used 
for analysis. The work of taking the original samples at the mill was all done 
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by a trained native assistant, with the idea of disturbing :\s little as possible 
the ordinary routine of mill work, this point being of considerable importance 
in securing representative samples, since the efficiency of a single mill depends much 
upon the care with Avhich poorly crushed pieces of ba^^a^su an.' thrown back to 
be regTound, and native laborers are prone to be somewhat too attentive to duty 
if they imagine their Avork is being inspected by a foreigner. 

''Mill juice per 100 fi'ber" in the bagasse from various vi'iUs in Js'cgru.s. 



District and hacienda. 



roNTEVEDRA— LA CARLOTA. 



Carmencita (first test) 

CarmencitiL (scooBd test) . 
Carmencita (third test) __. 

Carmen 

Esperanza 

Najalin •_. 



Luman^iib 

Maliiig-in 

Lumangrub 

Do 

Santo Domingo 

San Juan del Monte 

San Isidro 

San Jose 

Soledad 

San Juan 

San Luis 



ILOG CABANCALAN. 



SAN CARLOS. 



San Jose 

Providencia 

Refugio 

Fortuna 

Valle Hermoso . 

Average _. 



power of 
mill. 


Mill juice ' 
per 100 
liber. 




1 IfiK 


f ""'" 


1 155 




1 197 


>''M 


142 


•16 


170 


'12 


149 


= 12 


161 


112 


197 


} - 


\ 161 


e8 


163 


"6 


220 


16 


201 


10 


193 


6 


207 


16 


230 


6 


217 


J 12 


IM 


^8 


151 


10 


151 


12 


216 


1 10 


159 



178.5 



" Complete analysis = sucrose, 8.62; fiber, 
34.7 : moisture, 54.4. 

1) 5-Roller mill. 

<= 3-roller mill. 

". Built 1889 by A. W. Smith, Glasgow ; 
rollers, 36 by 24 Inches. 

* .5 samples talcen at five-minute intervals 
and analyzed at once. Complete analysis^ 
sucrose, 10.51 ; fiber, 34.35 ; moisture, 55.14. 



f 10 samples during afternoon (bagasse 
dried over boilers and analyzed next day). 

s Built by Aitiien, McNeil & Co., 1882. 

" Built by A. W. Smith, 1871 ; rollers, 16 
by 24 inches. 

' Complete analysis = sucrose, 12.02 ; fiber, 
33.60 ; moisture, 54.38. 

) Rollers, 22 by 42 inches. 

» Rollers, 18 by 36 inches. 



The extent to which the same mill may vary at difJerent times is 
shown by the tirst three tests, lumbers 9 and 10, tal^en on the same 
day, indicate that as long as a mill is working the same kind of cane 
fairly concordant results may be obtained, also that bagasse may safely 
be dried and preserved, at least for a short time, without changing in 
95424 7 



composition. It was found that with )jagasso dried down to a water 
content of 10 or 15 per cent very little trouble was caused by fermenta- 
tion, even if it was kept for several days; if not so dry it deteriorates 
quite rapidly. 

For example, number 13, from a small and rather weak mill, on first analysis 
yielded u factor of only 162, owing to the fact that the sample was taken late in 
the afternoon, had to be carried back to the laboratory in a partially dried con- 
dition, and was left thus overnight without further drying owing to a temporary 
shut down in the mill and no steam in the boiler. When analyzed it still 
contained about 35 per cent of water. Aa this bagasse was so evidently poorly 
crushed, it was necessary to make another test of the mill and analyze the bagasse 
immediate!}', with the result, as shown in the table, of 220. 

The average of all the mills tested shows that 1^S.•J parts of mill 
juice are lost in bagasse for every 100 parts of fiber in the bagasse, 
or, since all the fiber of the cane finally goes into the bagasse. 17 8.0 
parts of mill juice are lost in bagasse for every 100 parts of fiber in 
the cane, this figure corresponding to what Watts gives as the working 
of a "fair single mill." Prom tliese data it is easy to calculate the 
percentage of juice (or of sucrose) lost in crushing liy the avera2:o 
mill in Xogros. 

The average composition of the cane of the island has already been stated as 
sucrose, 16.06 per cent; fiber, 10.02 per cent, with a juice containing sucrose, 
18.40 per cent when expressed by a hand mill; therefore the make-up of the cane 
is, approximately, fiber, 10.02; juice, S7.28; ivater other than juice, 2.70 — assum- 
ing the residual juice to be of the same composition as that first expressed. 
Since there are 17s. .5 parts of juice in bagasse for every 100 parts of fiber present, 
there would be lost, if perfectly clean cane of the above composition Avere ground. 
17. SS parts juice from every 100 parl-^ oane containing 10.02 parts fiber and S7.2s 
parts juice. 

In other words, the '■extraetjon' of juice in per cent on the cane 
would be 69.40 out of a possible ST.-?S, or the per cent of total juice 

17. SS 
S7 

It is very doubtful if as good results as this arc over secured in 
actual pi-actice. for the following reason: 

To bring in cane from tlie lioMs absolutely free from trash and adhering leaves 
requires considerable extra care and attention, which ordinary laborers can not 
be depended on the exert; niorenvcr. c.nne is much easier to carry on the shoulder 
if cushioned and held tngetlicr by a few extra leaves, and packs more easily in the 
wagons without slipping out of place, so (hat the caTie carts usually come into the 
factory laden with a goodly am.aint of dirt, dead loaves, and otliov trasli. A careful 
manager will see that the greater part of this is removed before it enters the mill, 
but very often up to 3 per cent or more of the weight of the cane will enter the 
mill dry, ami come out wet with juice. 

Most planters do not seem to realize the loss which this practice 
entails, since, judged by the eye alone, a few loa\es more or less are 
of little importance. In some lots of cane, which had been if anv- 



(or of total sugar) loss in milling would be ^,_'|,'-, ='?0.-|S per cent. 
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thing a little more carcMly cleaned than is customary, it was found 
that 500 kilos of cane about to enter the mill carried with it 13.5 kilos 
of dry trash. Assuming that on the average 2 parts of fiber will be 
introduced into the mill with every 100 parts of clean cane, we can 
calculate the effect produced on the composition of the cane and the 
results obtained in milling as given above. 

12 0*^ 87 ''H 

The cane as ground will then contain —"=11.79 per cent fiber; -r^" =85.56 

, . . 2.70 

per cent juice, and ^^^—^-^^ P^"" '^^^^ water other than juice, and the loss of 

juice in bagasse will be 178.5X0.1179=21.05 per cent on the cane, leaving an 
extraction of 64.51 out of a possible 85.56, and a loss in per cent on the total 

/ .. X , ■ . , . 21.05 
sugar (or total juice) of gF-gg=24.60. 

In grinding a very hard cane, such as the black variety grown to 
some extent in San Carlos, the losses would be greatly increased. 

Sample number 41, for instance, shows on analysis, fiber, 14.07 per cent; 
sucrose, 15.02 per cent; and sucrose in juice, 19.18, corresponding to a juice 
content of 81.43 per cent. Addition of 2 per cent fiber as trash would make the 
cane as ground contain 15.75 per cent fiber and 79.84 per cent juice. Assuming 
the average mill eflSciency, there would be lost per 100 parts cane 178.5X0.1575= 
28.11 parts juice, giving an extraction of only 51.73 out of a possible 79.84 per 
cent and a loss in per cent of total sugar of 35.22. 

In round numbers, then, it may be stated that the average planter of 
Negros loses in bagasse about 25 per cent of the total sugar present 
in the cane. In extreme cases, with very soft and tender cane, this 
may fall as low as 20 per cent, and when grinding very fibrous cane 
it may rise as high as 33 per cent. The extraction of juice on the 
weight of the cane may range from 50 to 70 per cent, but averages 
about 64.5 per cent. Therefore from 100 tons of cane there are ob- 
tained 64.5 tons of juice. This is rather better than the rsults obtained 
in most countries where sugar is produced by primitive methods 
(Watts ^* states that in Barbados the crushing ranges from 53 to 60 
per cent), but should be attributed not to any superior efl&ciency of 
the mill in ISTegros, but solely to the free-millinp qualities of the cane 
grown here. 

irANtWAOTUEE OF SUGAB FROM THE JUICE. 

Arrangement of the sugar house. — The sugar-boiling plants of Negros 
consist essentially of a battery of hemispherical iron vessels or "cauas," 
uasually five or six in series, in which all the operations of tempering, 
clarifying, concentrating the juice, and boiling the resultant sirup to 
a concrete are performed. 

The "cauas, which may be anywhere from 40 to 80 inches (1 to 2 meters) 
in internal diameter, measured from a short distance below the top, where the 

-* Loo. cit. 
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sides spread out to form a sort of lip, are built into the top of a britk or atone 
furnace with only their lips or rims projecting above the surface, in such a 
fashion that they extend in a direct line, ascending slightly in elevation from 
the largest, vphere the juice enters from the mill, to the smallest, or "caua mayor," 
also called "caua de puntos," in which the final operation of boiling the sirup to 
a "masspcuite" is carried out. To prevent loss of the juice by boiling over, the 
whole battery is built up along the sides and inclosr'<] by a protecting wall of brick 
or cement. 40 or 50 centimeters high, or an extra perpendicular rim of thin iron 
may be attached to the top of each "caua." The accompanying schematic dia- 
gram gives a good idea of the most customary arrangement of a sugar house. 







'«5Je furnace 



There are really two distinct batteries built over separate furnaces, having only 
the No. 5, or juice-receiving, "caua" in common. (The "cauas" are ordinarily 
numbered in an opposite direction to that in which the juice proceeds in the 
course of manufacture, No. 1 always being the one where the final boiling is 
done.) The two batteries are fired through the furnace doors close under "the 
No. 1 "caua" in order that the heat may be most intense and easily controlled 
at this point, and either side may be used independently of the other if desired 
while by placing a multitubular boiler directly back of No. 5^ ^.^ere the two 
furnace chambers converge into one. sufficient steam to run the engine mav be 
generated from the heat of the waste furnace gases, without the use of extra 
fuel, although of course a separate firing door for the boiler and a bv-pass to lead 
the heat from the battery directly up the chimney, if necessary, must be pro^ ided 
so that either grinding or boiling may be carried on independently. 
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Clarification of the juice. — The freshly expressed juice flows from (lie mill bed 
through an open wooden trough, generally being strained through a cloth or 
wire screen to remove suspended particles of bagasse, etc., into "caua" No. 5, 
where it is warmed up to 70° or 80° and some of the lighter impurities rise to 
the surface in the form of a froth, which is skimmed off and thrown into the 
scum tanks on the side. From time to time, as it is required, juice is ladled 
with a kerosene tin fixed to the end of a wooden pole from No. 5 to the smaller 
"cauas" No. 4 on either side, the idea being to keep them so nearly full that 
scums rising to the surface here will again tend to flow back into No. 5. 

Liming. — Lime is generally added in two stages, the juice being about half 
neutralized in No. 4 and tempering completed in No. 3, where the first violent 
ebullition occurs; sometimes a handful or so will be thrown into No. 5, and if the 
"maestro" is in doubt as to the amount required, he may even correct an under- 
limed juice by adding lime a little at a time up as far as No. 2, or, very rarely, 
even in the "caua de puntos." This process of defecation, is always under the 
personal charge of the "maestro de azflcar," or chief sugar boiler, a native of 
many years' experience, who may receive as high as a peso a day for his services. 
The process is the following: About half a coconut shell full of dry lime (half 
a kilo) is thrown into a, ladle, which is then half filled with hot juice, and, after 
a few seconds' shaking to promote solution, emptied slowly into the "caua," 
leaving most of the undissolved lime at the bottom of the ladle, which is refilled 
with hot juice and poured out again in a similar manner, until only the larger 
pieces of undissolved lime, about a third of the whole, remain as a residue; these 
are then thrown into the scum tanks. 

Since a brighter colored, although less clean, sugar is thus produced, the 
tendency among the "maestros" is toward under, rather than over, liming, leaving 
a juice still very slightly acid to litmus." A good "maestro" knows by instinct, 
bred of long practice, just when the juice is properly tempered, he judging largely 
by the peculiar alkaline odor given oif as the neutral point is approached, and 
also by the appearance of the juice when poured out in a thin stream, it changing 
in color from a dark olive brown to a somewhat lighter, yellowish tinge when 
sufficient lime has been added. As the limed juice in No. 3 begins to boil, the 
impurities are coagulated, rise to the surface, and overfiow into No. 4 and some- 
times into No. 5, where they are skimmed ofi' and thrown into the scum tanks. 

This process of surface clarification is continued in No. 2, which is in reality 
almost a part of No. 3, juice overfiowing from one to the other and being ladled 
back again intermittently, becoming cleaner and more concentrated all the time. 

The lime used comes chiefly from the neighboring island of Guimaras, and is 
of execrable quality. It is invariably slaked directly after burning, some kilns, 
it is said, even using sea water for this purpose, and is stored and shipped either 
in bulk or in bags or "bayones" of "buri" leaf such as are Used for packing sugar, 
so that by the time it has reached Negros it has had an excellent opportunity 
to become converted into the carbonate, which is practically useless for clarifica- 
tion. According to Geerligs '° lime used for clarification should fill the following 
specifications : 

"When mixed with half its own weight of water it should become very hot 
within a few minutes. The slaked lime after the addition of ten times its weight 
of water should form a soft cream, which on being passed through a fine sieve 
should not leave behind more unslaked particles than one-tenth of the original 



'' Litmus paper, by the way, is still a decided curiosity in Negros, and as far 
as I know there is not a sugar maker in the entire island who regularly makes 
use of this or any other indicator as an aid in defecation. 

=" Cane Sugar and its Manufacture. Manchester (1909), 160. 



weight, and most of these pai'ticles should become soft after an hour's standing 
in a moist condition. The lime, after being slaked, should dissolve in hydrochloric 
acid without appreciable effervescence and not leave more than 2 per cent insoluble 
matter. The maximum percentages cf impurities should be: 

Per cent. 

Iron oxide and alumina - - 2 

Sulphuric acid .- 0.50 

Magnesia - 2 

Silica 2 

Carbonic acid _ 2 

Moisture -■.. 2 

A sample of the lime used in Negros as lestoil there was found to contain about 
50 per cent of hard lumps, which would not soften when mixed with water. On 
treating it with dilute hydrochloric acid, the greater portion of it dissolved, 
although very slowly, and with much efTervescence. A sample was bottled and 
sent to the Bureau of Science, rUanihi, where it was analyzed by Mr. L. A. 
Salinger : 

Per cent. 

Loss on ignition _ 36.81 

Iron o.xide and alumina _.. 1.39 

Magnesia _ .. . s.35 

Silica 1.42 

Calcium oxide - _ 51.42 

Total 99.39 

Carbonic acid _ ___ 10.81 

Its high percentage of magnesia alone should cause it to be rejected. Sub- 
tracting from the total lime that portion present as the carlKinale leaves only 
37.66 per cent of calcium oxide, as such, in the mixture, and u large proportion 
of this is in such hard lumps as to be unavailable for clarification. From the 
standpoint of economy, a fairly pure quicklime would be cheaper at three times 
the price. 

Boiling to a concrete. — When a "cocida" or .strike of "massecuite" has been 
taken out of the "caua mayor," the latter is refilled as quickly as possible (a 
few minutes' delay might cause the kettle to become overheated fl,nd crack) with 
sirup from No. 2, which by this time has become fairly clear and has been con- 
centrated to about 50° Brix; fresh ba,gas„se is thrown on the fire, and in a short 
time the pot begins to boil furiously. As the sirup evaporates it is replenished 
from No. 2, and any last, remaining, flocculent impurities rising to the surface 
are swept bark into the latter. WIm.r (I„> "maestro" decides that sufficient sirup 
has been taken in to yield a "cocida" of the desired si/e — from 100 to 300 kilos 
of sugar are taken out at a. time— he declares No. 1 "eaua' closed, and no 
further additions are made to it, but the whole mass is boiled doi^Ti as rapidly 
as possible until a small sample taken with a stick shows it to be of the proper 
consistency to take out. At this point the fires are drawn and the "massecuite" 
poured out into wooden trays, termed "enfriaderas," where it is "crystallized in 
motion" by stirring with a spade. The time required for crystallization depends 
much upon the kind of sugar produced, and an experienced sugar maker can 
from the behavior of the "maasecuite" in the "enfriaderas," form a pretty accurate 
opinion of the quality of sugar which is being turned out. A high-gi-ade "mas- 
secuite" will begin to boil up almost as soon as it strikes the cooling trays, and 
will subside quickly, only to rise up again in a minute or so. If this rising and 
falling is very energetic and occurs two or three times in quick succession, it is 
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a sign of u ginul "No. 1" siiga)-, wUich will be cumiilrlely dry iiisidu of fiflt-en or 
twenty minutes. 

The phenomenon is very probiibly ctuiscd by the large amount nf Iie:i,t suddenly 
liberated, as a part of the sugar crystallizes from its supeisaturated solutinn on 
striking the cold boards. This might bring about a partial solution of some of 
the sugar, but as the mixture is stirred and grows cooler more water is evaporated, 
and other sudden crystallizations take place. "No. 3" s\igar will only rise up 
in the ■■niasseeuite" once, and lakes a, longer time and more stirring to crystalli/e 
properly, while low-grade "eorriente" simply spreads out in a thin layer like 
molasses, and may need to be stirred for an hour or more before it shows any 
signs of crystallization. 

Local namvH for juice, sirup, and the sikjui- dei-iri.il firjjit tlievi in various stages 
III manufacture. — The native sugar boilers have a rather complete nomenclature for 
the different juices and sirups during the process of manufacture, no less than 
eleven distinct stages being recognized from the raAV juice to the fini-shed product. 
These are: 

1. Iiitus: The raw juice as it comes from the mill. 

2. Lasu: Juice which has been boiled and clarified. 

3. Slmibar: The thin sirup in the No. 2 "caua." 

i. Pulut: Thick sirup, the first stage of concentration in the "caua de puntos" 
(literally, "kettle of stages"). 

5. Pulut gaboton: A very thick sirup which sticks to or tends to pull out the 
teeth when eaten ("gabot6n"=to pull out). 

6. Pasagi: At this stage a sample removed and cooled in water can be molded 
and will just hold its shape. The sirup sometimes tends to boil over at about 
this point, in which case 20 or 30 cubic centimeters of coconut oil, or an emulsion 
made by squeezing out fresh coconut meat, are added, which lessens the violence 
of the boiling, and, at the same time is said to prevent the mass from sticking 
to the bottom of the kettle and burning. 

7. Batok: A small sample of the sirup cooled in water and turmed into a sharp- 
pointed cone will penetrate a stalk of cane brought down with force upon it. 

8. Butum : A sample when cooled can be pulled out into a thread without 
breaking. Sometimes a native "taffy" candy, termed "butum-butum," is made 
from a portion of the sirup which has arrived at this stage ("butum''=to pull). 

9. Bali: A sample dropped into cold water becomes somewhat brittle, so that 
a fine thread will break sharply without much bending. The "massecuite" is 
generally taken out at this stage ("bali"=to break). 

10. Polvos: The fine threads, cooled as above, are very brittle and break like 
glass. This stage is reached only when very good, dry sugar is being made. 
Sugar from an impure juice will begin to stick to the "caua" before this point 
is reached. 

11. Calamay : Sugar, the finished product. 

Losses during hailing. — Since no molasses is produced in Negros, the clarified 
juice being boiled directly to a concrete, the calculation of losses of sucrose in- 
curred is somewhat simplified, and a factory control would be a comparatively 
easy matter were it not for the fact that nowhere in the Island is any record kept 
of the weight of canes entering the mill, or the weight or volume of juice boiled, 
nor are any large scales 'or other facilities available for accurately determining 
these rather necessary figures. Losses during the boiling-down process may result 
from — 

(1) Sucrose thrown away with the skimmings from the different "cauas,'' 
settlings from the clarifying tanks, and filter-press mud. (2) Sucrose inverted 
by prolonged boiling at ordinary atmospheric pressure, as indicated by an in- 
creased ratio of reducing sugar to sucrose in the final product over that found 
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in the original juice. (3) Sucrose burned or caramelized durin- mauuf.icUu.'. 
together with that first inverted and then completely destroyed by the combined 
action of lime, lime salts, and excessively high temperatures. (4) Al.'dianical 
losses, including juice, sirup, and -inassecuite" spilled in the handling, and sugar 
spilled, stolen, or raten by the worknieii. 

,V,.«</,,s.— The per cent of sucrose in the scums, etc., which are thrown awa\-, 
is always very higli, since the juice adhering to these has, by the time clarification 
is completed, become much more concentrated tlian the original, raw liquid. A 
few representative analyses of tho>c waste products will serve to show the con- 
siderable amount of sugar which may be carried away by them: 

Skimmings ]ro)n unlimed iiiill juice in a pirUmiiuirij clu.nl;iii'U tank.— These 
ronsist largely of fine paiticles of bagasse, mixed with froth and juice, which are 
thrown into a basket suspended over the tank and allowed to drain without 
pressure, then thrown away. The sample contained 25.2 per cent total solids 
and 17.9 per cent sucrose. 

Skimmings from caua A'o. 5, which were not considered worth pressing, but 
were thrown awa.y at once, contained 29.3 per cent of total dry substance and 
22. S per cent sucrose. 

Filter-press »)«./.— In this instance a large receptacle located between 'caua," 
No. 4 and No. 3 served as a sort of settling lank, being filled with hot, partially 
limed juice from No. 4, which after settling for an hour or so was decanted into 
No. 3. As in the meantime unclarified juice was continuously being ladled 
directly from No. 4 to No. 3, the advantages of the system are not obviou-. 
The settlings from this tank, about one-fourth its total volume, were run into 
sacks, on top of which were placed pieces of old iron, car wheels, etc.. and the 
whole allowed to drain for half a day until it had nearly stopped dripping, when 
the sacks were emptied of the remaining sludge, which was thro^vn away. A 
sample of this sludge was found to contain 23.2 per cent sucrose. 

Of course, tliero are ^(.ine few factories in Negro* where such large losses are 
not incurred, but the instances cited above represent rather lietter working than 
the average, many places allowing scums and settlings to run to waste directly, 
without any attempt at filtration. 

There are two or three fairly modern, steam-heated filter presses on the Island, 
but they do not appear to have given universal satisfaction, principally because 
of the lack of intelligent labor to operate them, and the consoiiuent trouble due 
In leacks. broken I'llter cloths, etc. A very simple, and yet fairly efficient form 
of scum filter found working in the district of Bais consists of a square wooden 
box of a little over a cubic meter capacity, provided with a perforated double 
bottom and a plunger at the top, forced down l>y a very heavy screw. The scums 
are filled into ordinary flour sacks, which are tied up tightly and piled inside 
the box; pressure is then brought to hear, at first slightly, hut finally with 
much force, so that the resulting cake is said to come out almost as dry as 
ordinary filter-press cake. About one hour is required to fill this press, and two 
and a half hours to empty it, about four presses full, or 4 tons of scums, being 
treated per day. As fully half of this, containing at least 20 per cent of sucrose, 
would otherwise be thrown away, the press eauses a saving of about 400 kilos of 
sucrose, or, at the piesent price of sugar, about 50 pesos per day. The whole 
afi'air cost less lliaii 200 pesos to make, including 150 pesos paid for the screw, 
and, considering llie class of labor available for woikiiig it, is prohaljly about as 
efficient for a small faetoiy as the more costly modern filter pressis. 

Ineersion losses. — Witli a view of determining the losses occasioned by the 
conversion of sucrose into reducing sugars, tests were made at two haciendas of 
the juices and sirups in the various "eiiuas" covering periods of ahc.ut half a day 
each : 
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SUGAK-BOILING TEST, HACIENDA I'ARMBNCITA, PONTEVE0KA (FBEEUAHY 0, 1909). 

The equipment consists of two ^ets of 'Liiuas," six in a series, worked in- 
dependently, and two large clarif3'ing tanks, which in reality stive more as storage 
tanks, since very little clarification takes place in them, and the raw juice is 
often run directly from the mill, to the "cauas" without entering the tanks at all. 
Ordinarily, the juice is pumped from the mill bed l(i these tanks, where it stays 
from fifteen to thirty minutes, and is heated by exhaust steam to about 60°, some 
of the lighter impurities in the meantime rising to the surface and being skimmed 
off'. The warmed juice flows by gravity from the tanks into "caua" No. 6, 
and when this is full overflows into No. 5, wliere it remains some fifteen minutes 
before liming. .Tuice befrins to boil in Nos. 3 and 4, which soon boil over, and. the 
scums are swept back into No. 5, there to be skimmed off and thrown into a scum 
tank. Aside from these details, the procedure is the same as that previously 
described. As it is only a semicontinuous process, juice being periodically ladled 
from one kettle to another as each "cocida" is taken out and "caua" No. 1 
emptied, an attempt was made to follow the course of one lot of juice, taking 
samples each time it was transferred from one "caua" to the other throughout 
the series. It was found impossible to do this absolutely, since the juice in each 
"caua" is always more or less mixed with that boiling back from the one in front 
or ladled in from the one behind it. As canes from the same field were being 
ground, the mill juice was fairly constant, so that but little variation can be 
attributed to this factor. 



Sample. 



Reaction to 
litmus. 



Brix. 



I I 

Sucrose ; Quotient, 
(direct I of purity Reducing 
polariza- (appar- ' sugar. 

tion). I ent). 



Raw mill juice in clarifying 
tank 

Juice warmed to 60° C. as it 
enters "caua" No. 6 (almost 
the same as first sample) — 

Juice which overflows from 
No. 6 to No. 5; sample taken 
after No. 5 had been filled, 
but before liming 



Reduc 
ing sugar 

per 100 
sucrose. 



.do.- 



Per cent. \ Per rrnt. 

10.92 !l(l. 8t 'I SK .•>. IIS 



18.04 10.83 90. 'JS 0.91 5.40 



Limed juice as it enters No. t. 

Partially clarified juice enter- 
ing No. 3 

Clarified juice entering No. 2. 

(.'Icar sirup entering No.l 

Sut^ar produced 



do 

Very slightly 
alkaline. 



Neutral- 

do__ 

do- 

do- 



Ls. ,89 10,90 89.41 I 0.93 

19.39 I 17.30 , 89.23 i 0.89 



30. 7t 27.20 ; .S8.09 1 

34.92 j 31.04 I S8.92 I 1 

.5.5.04 : 49.16 i 89.33 
86.71 I 



5.50 
5.14 



5.72 
5.89 

2.80 I ii.82 
5. 9 I 0. s 1 



A barely perceptible inversion apparently took place as long as the raw juice was 
being heated without liming, as shown by the increase of reducing sugars over 
sucrose. The excess of lime in the fourth sample evidently had a slightly destruc- 
tive action on the invert sugars formed, since their ratio to sucrose drops a trifle. 
From here on it increases slowly, but the final ratio in the sugar produced is only 
1.7 per cent higher than that of the original juice, so that very little loss can be 
traced directly to inversion, as shown by the reducing sugar ratio. The pro- 
babilities are that very much more inversion has actually taken place than is here 
indicated, but that, owing to the well-known destructive action of lime salts on 
glucose and fructose at high temperatures, these products have been immediately 
decomposed into carbonic, formic, and acetic acids, etc., and hence can not be 
detected by analysis. The apparent purity of the juice falls slowly, down to the 
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last two samples, where it has become almost completely clarified, and \\liere it 
rises slightly; the difiference is so small, especially at the higher concentrations— 
a, diflerence of 1° in purity here would be ca\ised by a difference of 0.2' in the 
Brix of the diluted (1 to 4) sirup— that it might almost be caused by experimental 



SUGAR-BOILING TEST, HACIENllA LUMAnCDB, BAGO (MARCH 4, 1909), 

The boiling pans here, are arranged in the customary manner in two parallel 
series of four "cauas" each, having a large No. 5 in common. The mill juice falls 
first into a preliminary clarifier or juice wanner, consisting of a, rectangular 
tanlv set over the furnace, just back of ''caua" Nu. 5, and provided with wooden 
partitions at the top and bottom, leaving only a narrow slit in the center for 
tlie mill juice to pass through, so that some of the lighter impurities can be 
removed as scums from the top, while much of the heavy dirt settles to the 
bottom. Stopcocks at the farther end of the tank permit juice to be dra-wn off 
at two levels. As the juice only remains here a few minutes, is only heated to 
about 65° and not limed, no real clarification can take place, but the arrangement 
seems to be of some value in mechanically removiriL' sand and dirt and fine 
particles of bagasse. Lime is first introduced in ■'caua" No. 5, and augmented, 
if necessary, in Nos. 4 and 3. Juice begins to boil in Xo. 3, and at times in No. 4. 
Samples were taken from the various "cauas" of the hot "massecuite" as it was 
ladled out from the "caua mayor," and also of the supar made, every time a 
"cocida" was taken out during the course of the afternoon. In this experiment 
no attempt was made to follow the course of any one particular lot of juice, 
but I desired latiier to determine the average composition of the juice and sirups 
in the different kettles. Cane from the same field was bein.^:' ground during the 
entire day and the mill juice was of practically uniform composition throughout 
the test. The mixed samples analyzed as follows: 



ilrlf-le 



Reaction to 
litmus. 



^^iierrise I t^notii'iit 
(ilirect 1)1 purity 
fiolnriza- (ai'Piir- 
tion). elit t 



Reduc- 
ing 
sugar. 



Redue- 



sugar 
per 100 



Raw mill juice as it enters 
preliminary clarifiers 

Mill juice flowing from clari- 
fier into "caua" No. .5 

Liraed juice from Xo. 5 as it is 
ladled into No. .1 

Limed and partially elsiritied 
juice from No. 1 as it is 
ladled into No. 3 

Clarified jiiir-e from No :\ as it 
enters No. 2 

Clear sirup from No. J as it 
enters No. 1 

"Massecuite" from No. 1 as it is 
poured into tile "elifriartern" 
(diluted to approximate 
Brix of mill juiee (1-4) and 
analysed as such) 

"Masseeuit"." iiiialyzed as 
sugar 

Sugar niter crystallizing and 
cooling 



sli,!.;litly alka- 
line. 



di._. 

Neulriil_ 



-..do. 



Pficint. 
20.9.'' ! 19.73 



a.S. OS 
■',M.40 
•97.32 



Per Gtiit. 
0.38 



21.33 


20.03 


'.13. S',1 


U 3'J 


-lb. I'l.S 


23.17 


91.11 j 

1 


0.49 


30. 12 


27.38 


',10, Ml 


0.71 


30. S2 


2s. oi; 


91.05 


0. 7.'. 


41. IC. 


10. s« 


'.I'.', .'■-.3 


1.01 



1.92 

1. '.M 

2. 0,s 



3.04 


3.46 


3.04 


3, 14 


3.37 


3.72 



" Totiil solifls by drying. 
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As in the previous test, only a sliglit inversion can be detected up to the time 
the juice is fully limed; here the formation of reducing sugars seems to continue 
to some extent, even with an alkaline reaction to litmus in "caua" No. 4, but, 
owing to the destructive effect of the lime, the "glucose" ratio diminishes again 
from this point on until the final boiling takes place in No. 1, where it is much 
increased. 

Since reducing sugars are so easily decomposed at the temperatures which 
must exist during this final boiling, it is impossible to determine just how much 
inversion does take place at tliis stage of the process, but it must be considerable in 
amount, as the proportion of reducing sugar to sucrose is always decidedly larger 
on leaving than on entering this "caua,'' and the increase continues even while the 
hot "massecuite'' is being crystallized in the "enfriaderas.'' The purity of the 
juice diminishes gradually during the first heating until clarification is nearly 
complete, when it again increases. The purity of the last two samples, calculated 
on the percentage of total solids obtained I>y drying in an oven to nearly constant 
weight, is naturally higher than that of the previous ones which were figured on 
degrees Brix; the difference here is less marked than is generally noted in 
massecuites from modern sugar factories, the reason probably being that low- 
grade sugars of the open-kettle type always carry a certain percentage of insoluble 
impurities such as sand, dirt, bits of bagasse, etc., which raise the true total 
solids of the "massecuite" without affecting its specific gravity, thus counteracting 
in a measure the high Brix readings caused by salts in solution. 

From the above tests it is clear that, even with the old open-kettle process 
of sugar boiling, there is comparatively little loss to be feared by inversion while 
evaporating the juice down to a density of 50° or 60° Brix, preliminary to the 
real sugar boiling which takes place in "caua" No. 1, provided reasonable care 
is taken in limiiiff so as to have the juice either neutral, or very slightly alkaline 
or acid. This is what might be expected theoretically, since this first evaporation, 
corresponding approximately to that carried on in modern works in the multiple 
effects, is seldom carried further than u, density of 55° Brix, and even at 
atmospheric pressure the boiling point of a sugar solution of this concentration 
is not very high. 

Orlach -' determined the boiling point of aqueous sugar solutions as follows: 



Tempera- 
ture. 



Per owl. 


°c. 


10 1 


100.4 


20 


100.6 


30 1 


101.0 


40 


101.5 


■iV 


102.0 


60 ! 


103.0 


70 


106.5 


80 


112.0 


90.8 i 


lao.o 



For the purpose of calculation, it may be assumed that the juioe is heated in 
"cauas" Nos. 5, 4, 3, and 2 for a period of four hours, and has during that time an 
average sugar content of 30 per cent. Herzfeld,=* working with very slightly 
alkaline solutions of pure sucrose, found that in one hour the percentage loss by 



' Z. Ver. Zuckerind. 13, 283. 
'Z. Ver. Zuckerind. 43, 745. 
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irnersion in a 30 per cent solution at 100° was 0.0423, and at 110°, 0.0557. 
Assuming that the impurities in n oane juice raise the boiling point up to even 
105°, during the four hours, there would only be lost about 0.2 per cent of total 
sucrose by inversion. Local overheating of the pans, and boiling the juice before 
it is completely neutralized, will raise this figure somewlial, but it may be safely 
stated that urdiiiaril>- less than 1 per cent of sugar is lost by inversion prior to 
boiling down in the "caua mayor." 

Sucrose lurned in mamijucturG. — While sugar solutions of moderate concentra- 
tion may be heated for a, long time with little loss, wlien they are highly concen- 
trated a much more rapid inversion takes place. Ei/klel.en™ found tliat an 85 per 
cent sugar solution heated in a closed vessel at 120° to 125° was completely 
inverted in six hours. The "massecuitc" from the No. 1 'eaua,'' since it contains 
as a rule only from 5 to 10 per cent of water, must attain a temperature of 
from 120° to 130° during the last stages of concentration, and owing to imperfect 
circulation and conduction of heat in such a thick solution, the temperature of 
that portion in immediate contact with the sides of the kettle is nece.^sarily 
much higher. As has been previously explained, only a small percentage of the 
total inversion occurring here can be determined analytically, since the invert 
sugar formed is rapidly decomposed at this high temperature. 

Probably the largest losses incurred in tlie process of manufacture take place 
in the "caua mayor" during the last fifteen or twenty minutes' boiling of each 
"cocida," and the longer it is necessary to keep the "massecuite" in this pan 
the greater becomes the loss. A "massecuite'' of high purity can be concentrated 
rapidly without so much danger of sticking to the pan and burning, since sucrose 
is more soluble in the water of such a "massecuite" than of one containing more 
impurities '^ consorjuently it remains in solution longer and boil^ more uniformly. 

An impure sirup, during the first half of its evaporation in the final kettle, 
may appear as light colored as any other, but, as it becomes thicker and hotter, 
decomposition of the invert sugar begins, giving rise to dark-colored products, 
some of which, probably, being of an acid nature, cause still more inversion of 
sucrose. Sometimes a "cocida" will boil along very smoothly for a time, then 
suddenly turn dark and begin to stick to the pan, at times bumping with suffi- 
cient violence to scatter hot "massecuite" clear out of the pan. In such cases 
any attempt at further concentration is generally useless, as the sugar decom- 
poses rapidly, often giving off smoke and acrid vapors, and it can never be made 
to crystallize properly. Boiling too much "massecuite"' at one cooking, poorly 
arranged "cauas," inefficient firing, poor fuel, in fact anj-thing which prolongs the 
stay of the "massecuite" in the first kettle, increases the loss by burning. This 
fact is well appreciated by the planters in general, who say that it is very difficult 
to produce good sugar in rainy weather, "ven from excellent cane, since the 
bagasse can not be sufficiently dried to give a hot fire. 

Mechnnun] losses. — These are, id' course, impussil.le to determine separately. 
They will be estimated together with those due to l)iirning in manufacture in the 
calculation of the percentage yield from the cane, which is given in a subsequent 
portion of this paper. 

"Z. Ter. Zuckerind. 40, 817. 

■"" (-lecrligs, (*;ine Siigiir and its ^Manufacture. ]\ranche-,ter {liHIOl 22,'i. 
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QUALITY OF SUQAB PRODUCED IN NEQBOS. 

Negros sugar, as sold in the Iloilo market, is classified commercially under 
two main headings, "Superior" and "Wet," according to whether it polarizes 
above or below 80°. 

The "Superior" sugar is subdivided as follows: 

No. 1, from 88°. 9 (or higher) to 87°, inclusive, average, 88°. 
No. 2, from 86°. 9 to 85°, inclusive, average, 86° 
No. 3, from 84°. 9 to 80°, inclusive, average, 82°. 5. 

The difference in price between grades has ordinarily been 25 centavos per picul 
of 63.25 kilos. The fact that practically all Iloilo "Superior" sugar is now bought 
for shipment to New York is of late beginning to disturb this simple and harmonious 
price difference between grades. According to the New York basis of 0.1 cent gold 
per pound for each degree difference in polarization up or do\vn, the difference in 
price between Nos. 1 and 2 would be 56 centavos per picul, and between Nos. 2 
and 3, 98 centavos per picul. Large purchases of "Superior" sugar are generally 
based on an arbitrary assortment, originally supposed to represent the average 
proportion of the different grades produced, which is one-eighth (or 12.5 per cent) 
of No. 1, two-eighths (or 25 per cent) of No. 2, and five-eighths (or 62.5 per cent) 
of No. 3, the price for assorted being half-way between No. 2 and No. 3, and 
its average polarization being 84°. Of late years rather more No. 1 has been 
produced and less of Nos. 2 and 3 than is called for by "basis assorted," although 
the average polarization is about the same. The records of "Superior" sugar 
received by one firm during five years were: No. 1, 26 per cent; No. 2, 18 per 
cent; and No. 3, 56 per cent — the average polarization of the lot coming to 84.4 
per cent. 

Sugar polarizing less than 80° is classed as: 

"Humedo" (wet), from 79°. 9 to 76°, inclusive. 
"Corriente" (current), from 75°. 9 to 70°, inclusive. 

"Humedo" is quoted at about 1 peso less than No. 3, while "corriente" has no 
fixed ratio to the other grades. The relative amounts which are produced of 
these two grades are rather difficult to estimate, since much is mixed together 
and sold to Chinese buyers as "wet" sugar regardless of its polarization, while 
the better grade of "humedo" is frequently worked off by blending it in small 
quantities with No. 3 "Superior." Climatic conditions during different years 
also affect the proportion of low-grade sugars turned out, but they rarely exceed 
20 per cent or fall below 10 per cent of the total production. 

The average quality of the sugar produced in Negros from year to 
year may be considered, then, to be approximately 85 per cent of "Supe- 
rior," polarizing 84°, and 15 per cent of "Wet," polarizing 75°, with 
an average polarization for the whole of 82°. 6. 

Quality of sugar estimated from tests made in Negros. — In connec- 
tion with the work of testing the efficiency of mills, samples of mill 
juice and of the sugar being made at the time were analyzed as follows : 
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Table showing the romposiiion of the null juice and the quaUtu of the sugar 
produced ly a mimher of mills in Negros. 
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15. 70 
17.83 
17. .Sfi 
19.00 

16. 6.5 
17.12 
19.74 

20.93 

21. 34 

20.70 


14.84 
15.11 
14.11 
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17. 23 
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79.16 
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Since no one sample of sugar could fairly represent the entire output 
of the hacienda from which it was secured, the sources of the ; different 
samples are not given, although it may he stated that they were taken 
from mills in the district of Bago, Pontevedra-La Carlota, Ilog-Caban- 
calan and San C'aiios, and covered a period of time of about six months, 
or jiractically the entire grinding season of 1008-0, so that the average 
composition of the juices and sugars gi\cn should not be far from that of 
the whole island during that time. As a matter of fact, although possibly 
through coincidence, the a\'erage polarization of the sugar herein shown. 
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83°, agrees fairly closely with that just deduced from the records of sdgnr 
bought in Iloilo, 82°. 6. 

Examination of this table shows that there is much room for iinjirovo- 
ment in the manufacture of sugar as now carried on, even with the open- 
kettle process. Eeduced to its simplest terms, this process consists merely 
in removing the water from a solution containing a certain percentage of 
sucrose, reducing sugars, salts, and organic matter not sugar, which, 
if evaporated to complete dr3'ness under ideal conditions, would yield 
a product having the same polarization as the "quotient of purity" of the 
original juice. Clarification with lime, coupled with the increase shown 
by "true" over "apparent" purity, would still further raise the final 
polarization, so that it is theoretically possible to produce a concrete 
having a polarization a few degrees higher than the original purity 
of the juice. In the best practice this would be reduced from 2° 
to 5° by the hydration water necessarily retained by the reducing 
sugars and salts present, so that perfect sugar boiling, where no molasses • 
is removed, might be considered to be the production of a concrete having 
the same polarization as the original "apparent" purity of the juice. 

This limit is in rare cases rather closely approached, the two mill tests pre- 
viouslj' quoted, which represent very fair work, falling below it by 3° or 4°, 
while in the average of all the samples examined the polarization of the sugar 
made is 5° less than the original purity of the juice. Number 8 indicates the 
extent to which the quality of sugar produced ma>- be influenced by care in 
manufacture; in this case a juice of 92. .3 purity was yielding sugar which 
polarized only 84.7, the native sugar boiler in charge la>ing the blame on the 
canes groimd, which, he said, were of inferior quality. The manager of the estate, 
acting on a suggestion to try a change of sugar boilers, brought over an expe- 
rienced "maestro" from another estate, with the result that, from juice of identi- 
cally the same quality, sugar polarizing 90.3 was produced. This gave a net gain 
of 50 centavos per picul in the price realized, or about 50 pesos per day. In 
each case the juice had been limed imtil it was practically neutral, the only 
diflFerence in manipulation being the greater care and skill exercised Ijy the more 
experienced "maestro'' in supervising the final operation of boiling, and in allowing 
only thoroughly clarified juice to enter the No. 1 "caua." 

It is an astonishing fact that so little attention is paid in Negros 
to the importance of skill and care in the manufacture of sugar, 
even by the present crude methods. Many planters, industrious and 
painstaking to an extreme degi-ee as far as planting and field opera- 
tions are concerned, appear to consider that once they have succeeded 
in raising a large crop of good and healthy cane their responsibility 
has ceased, and the details ■ of manufacturing are turned over to a 
native contractor at so much a picul, or, if the mill is run by laborers 
furnished by the hacienda, a foi'cman may be nominally placed in 
charge, but the quality of sugar produced depends solely upon the 
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skill and the faithfulness of a native "maestro," who rarely recoives 
more than 1 peso per day for his expert services. It may appear 
a broad statement, but it is one capable of demonstration, that not 
one planter in twenty is capable, in case of necessity, of himself 
going into the mill house, liming the juice properly, supervising the 
clarification, and determining the right concentration at which to re- 
move a "cocida" of "massecuite" in order to secure the best quality 
of sugar therefrom. 

COST OF MANUFACTURE. 

If sugar is made by contract, the work is generally divided into the 
three operations — grinding the cane, boiling the juice, and drying the 
bagasse; the contract prices (in pesos per picul of 63.25 kilos) varying 
according to local conditions as follows: 



Operation. Higliupt. Lowest AyerngL'. 



r.rinding the cane . 

Boili'lg the juiee ^-_ 
rirying the biigasse. 



0.17 


u. as 


0.16 


,16 


.o.s 


, 15 


16 


.u.s 


.]■.' 



Total 



To which must be added: 

Pesos. 

Oil for lubrication 0.02 

Bags (2 per picul) 12 

Rattan for tying up bags 02 

Extra wages to sugar boiler and engineer 03 

Extra for labor of packing in bags and carrving to storehouse.. .04 

Lime and coconuts or coconut oil 02 

Extra wood for boiler when bagasse is insulTicieut 05 



Total 30 

This makes u. total cost of manufacturing sugar by contract of 73 
centavos per .picul, or 11.37 pesos per metric ton. 

Of course, the abovp includes a certain profit to the contractors. Wien 
sugar is made cxcIiiMvely by day laborers paid bv the hacienda, the 
cost is generally somewhat less. Por example, the typical hacienda 
previously assumed for the purpose of calculating the cost of cultiva- 
tion, producing annually (I.ODO piculs or 37!).5 metric tons, would, 
allowing for stops and drlays because of bad weather, etc., need a 
mill of about S nominal horsepower, with batteries of corre'sponding 
capacity, capable of turning out an OAcrn-e of 80 piculs, or about 5 
metric tons, of sugar per day in order to grind the whole crop in three 
months or seventy-five actual working days. The daily expenses of 
operating such a mill would be appi-oximalely as follows. 
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Esiimaic of fhc ai>i>n>j-im<ili' daUji cost of fificrdl iiifi ir sii</<ir mill hi iJif Jshrml of 
\r<jros, prodiiciufi a)t iin-r<i;/c of Si) piciils or '> itn-fric Ions of sin/ar per dai/ 
of foiiiircii flours, no vlianir hrinfi made jor su pcrrision, depreciation of the 
plant, or interest on ilie rnpifal uirolred. 



1 "maestro," or sugar boiler 

I engineer 

1 fireman for Xhv engine boiler 

2 water carriers for the engine lini I er, 
at 40 centavos each 

4 firemen for the batteries, at 40 cen- 
tavos each 

10 "cambiadores," for unloading 
cane and carrying it to the mill, 
at 40 centavos each 

2 "planchadores," for feeding the 
mill, at 40 centavos each 

6 "manogsalu," for carrying bagasse 
from the mill to the plaza, at 40 
centavos each 

20 laborers forsun drying the bagasse 
in the plaza and storing it under 
shelter when dry, at 40 centavos 
each ^ 

1 laborer stationed at the mill to keep 
mill bed free from bn.t;assL' and 
make himself otherwise useful 

1 laborer to look after the juice 
canal, etc 



' Tost In ' 
j Philip- 
pine cur- 

I roncy. 



Pems. j 
1.00 j 

1.00 ! 
.40 I 



I Co.st in j 

Philip- I 

; pine cur-, 

' rL'ucy I 



H "suplillos," for transferring juices : 
and sirups from one "caua" to 1 
the other, at 40 centavos each 

8 "azucadores," for crystallizing the 
"massecuite" and pucking the sug- ! 
ar in sacks and carrying it to the j 
storehouse, at 40 centavos each 

To cost of labor, 10 per cent addition- 
al for stoppages and delays 

Lime for clarification of juices (1.5 
ca vanes, at 0. no centavos per cavan ) 

Coconuts or coconut oil for use in i 
"caua" No. 1 

Lubricating oil for engine and mill _. 

Grease for mill 

Firewood for boiler when bagasse sup- 
ply is insuflticient 

Kerosene oil for lighting the mill 
house at night 

IGO bags, 2 per picul, at 7.00 pesos per 
100 ._ 1 

1,000 pieces bejuco (rattan for tying 
up bags) 

Total 





TiU 




75 




."lO 


■1 


00 


1 


00 


11 


■20 


2 


00 



The bare cost in the mill house, then, for nianufacturiuj: ,S(i pjculs 
or ~>.06 metric tons of sugar may be placed cmisi'i'vatively at 'tQ.G'i pesus, 
which is at the rate of 63 centavos per picul, or lo pesos per metric ton. 

TUA_\Sl'ORTATION' ASD SALE OF THE SUGAR. 

(irowina- the cane and nianufacturinu' i( into suaar dues not end 
the labors i>f the planter in Xegros ; he must bring tlic sugar to the 
seacoast or the closest lorcha anchoragi', load it, and arrange for its 
recepjtion and sale at Iloilo. If he is fortunate enough to own a planta- 
tion near the sea or on the hanks of sdnie na\igable river, loading the 
boat will only cost him 1 or 2 centa\<is j)ei- picul (Ki to '.'ri (■enta\os 
per metric ton), while his neighbors farther inland must bring their 
sugar down a \'w tons at a time in caral^ao carts over not the best 
roads in the world, paying in extreme cases as high as 30 centavos 
per picul (4.75 pesos per metric ton). The average planter pays jjiob- 
ably K) centavos per picul, or l.TiS pesos a metric ton. Transportation 
9.5424 S 
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to Iloilo, as has already been stated, is effected in lorchas— small, fiat- 
bottomed schooners especially built for this trade, of very light draft, 
and having a capacity of 100 tons or less— the freight rate varying, 
according to distance, between 15 and 30 centavos per picul (2.3? 
to 4.74 pesos per metric ton) and averaging 20 centavos per picul (3.16 
pesos per metric ton). Once in Iloilo, the sugar is taken in charge 
by the planter's agents, who attend to the discharging, weighing, clas- 
sifying, repacking, etc., and either sell it at the market rate, or store 
it subject to orders in their warehouses. 

Cost of shipping the sugar to Iloilo and selling it there. — The ex- 
penses ordinarily incurred in disposing of the sugar after it leaves the 
hacienda, reduced as nearly as possible to average distances and co?ts, 
are summarized in the accompanying table : 

Estimate of the approximate cost of transporting sugar from u. plantation on the 
Island of Negros to the city of Iloilo and there selling it, charges being quoted 
i7i Philippine currency per picul and per metric ton. 



Item. 



Transportation to thi,- lorctia landing and loading 

aboard the lorcha 

Freight from Negros to Iloilo 

Discharging in Iloilo 

Replacing 1.5 per cent of damaged bags (material) 

Labor nf repacking 

Weighing 

Receiving in agent's "warehouse 

Agent's commission (2 per cent of selling price) 

Total nSS 



'er picul. 


Per met- 
ric ton. 


Pesos. 


Peso.-. 


0.10 


1.58 


. '.^(1 


3.16 


.016 


.24 


.02 


.32 


.04 


.64 


008 


13 


01 


16 


14 


2.22 



QUANTITATIVE ESPEHIMENTS TO DETERMINE THE WEIGHT OF SUGAR PRO- 
DUCED FROM .\. GrVEN WEIGHT OE CANE 

Although by comparative analyses of cane and l)agasse it is possible 
to detennine with considerable accuracy the percentage extraction of 
juice by a mill, without weighing either the cane ground or the juice 
and bagasse produced, and while a knowledge of the composition of 
the juice affords a means of approximating tlie yield of sugar which 
might be produced therefrom, it has heretofore not been practicable in 
Fegros, owing to the lack of any large scales for weighing cane, actually to 
determine the yield in practice. After several unavailing attempts in 
other places to determine this yield, I was Jiiiall\ enabled through the 
courtesy of the owners and the manager of the hacienda San Jose, San 
Carlos, to make two complete chemical controls of the mill at this 
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place, covering periods of about twelve hours' run each, on two fields 
of cane of very different composition. The figures resulting from these 
tests, while necessarily not of a high degree of accuracy, are yet as 
reliable as it was possible to make them with the limited facilities 
at hand. As only one pair of scales (with a maximum capacity of 500 
Spanish pounds) was available for weighing cane and bagasse, it was 
found necessarjf to weigh the cane during the course of one da}', store 
it under shelter over night and grind the next day, thus leaving the 
scales available for weighing bagasse. 

The weight of cane actually ground was calculated by subtracting the loss in 
water by evaporation as determined from a small sample of 1,000 pounds stored 
luider the same conditions. The bagasse was weighed as it came from the mill, 
in lots of 200 pounds, a sample of 200 grams being taken from each lot and 
placed in a box over the boiler to dry for analysis. At the end of the run this 
was chopped into fine pieces, reweighed, quartered, and analyzed, and results cal- 
culated back to the fresh bagasse and the original cane. The weight of juice 
was estimated by difference between that of cane and bagasse. 

Although the customary methods of boiling in this locality were 
followed with as little deviation as possible, some allowance must be 
made for the mental strain on the native workmen, who were somewhat 
at a loss to understand the meaning of such an innovation in their 
ordinary routine; also for the fact that to avoid fracturing the "cauas" 
it was necessary to follow up the last boiling of juice with pure water, 
thus incurring a slight loss of a liter or so of juice left behind in each 
kettle, which in the usual practice would not have occurred. Further- 
more, it may be stated that these tests, although fairly representative 
of the working of the average sugar house in Negros, are no longer so 
of the hacienda on which they were made, as an entirely new plant 
has been installed there within the past six months. 

MILL CONTBOL NO. 1, HACIENDA SAN JOSE, SAN CARLOS (MAY 1, 1909). 

Equipment. — The mill used was of 12 nominal horsepower, rollers 56 by 106 
centimeters, power supplied by a, multitubular boiler set between the batteries 
and the chimney, but provided with an independent firing door; steam pressure 
about 60 pounds to the square inch (4.2 atmospheres). The mill juice runs 
though an open trough to a series of batteries arranged according to the usual 
manner, two parallel sets of four in series with the "No. 5" in common. During 
the experiments one side only was used. No filter presses of any kind were 
employed, the skimmings from the cauas being thrown into an iron scum tank, 
which, when full, was allowed to settle as much as possible, the clear juice run 
back into the battery, and the residue discarded. 

Process of manufacture. — With the exception of the liming of the juice, which, 
for the sake of uniformity, was all made barely alkaline to litmus in the No. 5 
"caua," the details of manufacture were left entirely to the native sugar boilers, 
with instructions to go ahead precisely as was their usual custom. 
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Kiiiil of raiir Ksn/.— Tlio cane |;ii>\iiul in Uiis test was fr.,ii] the sairir field as 
tliat (akrn for -v.xw analysis N(i. 42," district of San Carlos, j.iL'viously (|iiote(l 
as eniitaiiiiii'^ fiber 12.51 per cnil, sucrose IS.dl per eeiit. will, an exceeilin;^!}- 
pure juiee of tlie composition: Miix, 23.(1; suerose. 21.21; quotient of purity, 
!l2,].i; reducing s\ii;ai, 11.22. The lieM was not very thickly ^;ro\vn, and tlie ciine 
itself lia.l been mucli stunted liy e.\ceplionally dry weathei'. so that the cane 
stalks averaj.;ed only 4Hl e,ains in ^veiulit. It was .■slimated by the nianat;er 
of the plantation that this field «oiild produce about 4(1 piculs of su.L'ar per liei-tare 
(2.5 metric tons). A section comprising s.(it;:3 sipniiv niders nas measured off, 
and the cane on it ground, with the folhraine yield: 

(,'ane a(dnally "round, IS, 47'.) kilos, or 21.3 nudrie Ions per hectare. 

P.a,;;ass,. produced, 8,(101 kilos. 

Analysis of ba,i;asse: Dry substance. 411. 3S per ce]it; sucrose, 11 S4 per cent 
(correspoudinj;- to •■mill juice" .1(1(17 ))eT- cent) ; fiber, 33,42 j.er cent; "mill juice,'' 
per 1(1(1 fiber, KiS. 

Juice extracted, 10,3.SS kilos, (d' comjiosition : Brix, 23.13; sucro-e, 21.11 ]ier 
cent; "ipiot ieiit," '.II, 2G; ivduidrif; suj^ar, (I, (id per ecTit , 

Sui;ai' ni.ade, 2,000 kilos, (.f i-omposition : Suiro^c, s.">.ll per cent; reilucine 
sviyar, .').24 ]ier cent. 

Skimmings thrown away, (i'.ill kilos, of composition: Sucrose, 2s. 72 ]icr cent; 
reducing sugar, (I.Sfl per cent, 

Withdut ciitermg into details of the calculation, tin.' pircentaLie yields 
ajid Idsscs (lurinsj the ex]i('riment, dcvi\ed from tltc aliONo data, may be 
summarized as follows : 

Sii itniKi ru of mill control Xo. 1, 

Per cent. 

Suciose in cane" 17.05 

Fiber in cane 14. 03 

•Tuice extracted, on weight of cani' .... .'i(l 22 

Sucrose extracted: 

In juice, on weight of cane 11. S7 

In juic(\ on sucrose in cane ... 0'.,I.Oil 

Ka\^' sugar produced, on ■\\eiglit of cane . .. .. 11.0.") 

Average polaiization of sugai' produced.. '-S.'i.ll 

Sucrose produced: 

On weight of cane 40 

( )n sucrose in cane ."i.'i.07 

On sucrose extracted in juice 7o.!iS 



»' '-Sui-nisc'" in tln'se tests refers to the percentage indicated by direct polariza- 
tion. True suci'ose by (lerget \vo\dd. of course, lie a tiille more, 

"In (n-ilinaiy woiking, the p(daii/ation of the raw sugar pioduced W(Uild have 
been a few degrees higher. In an endeavor to work U]i as much of the skimmings 
as ]iossibb' in the final boiling, smne impurities weie introihu'cd in the clarilied 
sirup, which I'i'sulted in an inferior giade (.f sugar fnan tliis rondii. The ]irevio\is 
boilings bad ai'erageil about S7 |)ohn i/.ation. In piactice. skimmings are filled 
into alternate l;iTd.s and alloweil to stand until lbe\ s(dth', which was im|ios.,ible 
in a test of oidy 1 days duration. 
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Sucrose lost- 



lii 

lu skimmings 

By inversion (from excess of reducing' sugar in final product 
over that originally ])rcscnt in juice) 

Apparent, or analytical (one-third of excess of reducing 
sugar) 

Burned in manufacture, spilled, and unaccounted for 

Total loss ___ 



(Ill weight 
of cane. 


On sucrose 
in cane. 


On sucrnsc 

extrarled 
in juice. 


J'cr crnl. 


Per end. 


I'rr rev I. 




30 40 




1.09 


6.88 


>.l. 17 


0.27 


1.66 


2.23 


0.09 


0.64 


0.7.S 


0.98 


6.46 


7.84 


7.56 


44. 33 


20. 02 



The percentaov of sucrose lost in the baoasse in this test is consider- 
ably higher than is the general rule in >v'egros, which, as estimated 
previously, amounts on an average to a little less than 2.5 per cent of 
the total sucrose in the cane. 

This is not thS fault of tlie mill, which, when Icstcil previously when grinding 
a similar cane, produced a bagasse containing 109 parts "mill juice" to 100 fiber, 
while the figure derived from the present ni'W mill is 108, a very close agreement, 
and somewhat better than the average mill in Negros. The loss rather is due 
to the larger amount of fiber which these very dry canes carry, this being aggra- 
vated by the introduction of about 2 per cent more fiber in the shape of dry 
leaves, etc. Comparing "l.'ane analysis No. 42," as made on a sample of 20 canes 
taken from this field and ground in a hand mill, with tlie composition of the same 
field deduced from the present mill control, very little difference will l>e noted 
as far as the quality of the exjiressed juice is eonceini'il ; Bri\ and sucrose agi'ee 
within 0.1 per cent, although, as the differences are in opposite directions, the 
indicated purity of the mill juice from the larne mill is almost 1 per cent lower 
than that previously found by analysis: reducing sUf^ar in the mill control is 
0.60 per cent against only 0.22 found previotisly, but the difference is partially 
accounted for by the fact that the cane ground on a hirge .scale had stood over 
night before grinding, while the small sample had been analyzi-d immediately 
after cutting. Cutting the cane tops a little higher tip than was done for analysis 
might also increase the percentage of reducing sugar. 

The extent to which the introduction of cane trasli into the mill will reduce 
the yield of sugar is clearly brought out by comparing these tAvo analyses: The 
clean cane previously was found to contain only 12.51 per cent of fiber, while the 
figure derived from the analysis of bagasse during the mill test was. when cal- 
culated back to the weight of the cane ground, 14.03, a difference of 2.12 per cent, 
which could only be due to trash. Since it was found that in the mill 168 parts 
of juice are held back by each 100 parts of fiber, it is evident tliat if only clean 
canes had been ground the extraction of juice would have been 3.56 per cent 
greater, so that 59.7s per cent of juice on the weight of the eane might have been 
obtained instead of the 50.22 per cent which it actually yielded. In other ^Mirds, 
an increased extraction of juice and consequently of sugar over that really jiro- 

duced of ^' '^'^ or 6 95 per cent, would luive icsulted, or in case of tlu' average 
56.22' 
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small factory making sugar to the value of, say, 500 pesos per day about 35 
pesos more per day would be gained by having the cane perfectly clean before it 
enters the mill. Six laborers in the mill at an extra cost of 2.40 pesos per day 
should be able to free all the cane from trash as it comes from the field and 
would repay the additional expense for their services many times over. The above 
remarks should not be construed as reflecting against any one hacienda or district 
in particular, but apply equally as well in nearly every other part of Negros. 

The percentage of sucrose lost in the skimmings, working with such 
a rich juice amd no iHter press^ was considerably higher than that which 
might ordinarily be expected, as the scums, because of their high density 
(sucrose, 28.72 per cent), were very slow to settle, and a tank full 
yielded only about two-thirds of its volume of clear juice, the remain- 
ing third being thrown away. The loss due to caramelization was some- 
what less than the average, since less time was required for evaporation, 
and the fairly pure "massecuite'' could be carried down to the desired 
low-water content with comparatively little danger from burning, so 
that a very light-colored sugar was produced. The figures denoting loss 
by inversion have in reality very little value as showing the real amount 
of inversion taking place, but simply give the amount of invert sugar 
produced and which happened to escape destruction by overheating, 
remaining as such in the final product. 

Finally, taking into account the large losses of sucrose incurred in 
milling, and in fact throughout the entire process of sugar making, 
it should be noted that the actual weight of raw sugar produced, re- 
ferred to the weight of cane crushed, is by no means as small as might 
ordinarily be believed. This is so because of the retention of all soluble 
impurities and molasses in the concrete; so that from the juice ex- 
tracted as much if not more low-grade sugar is yielded by the present 
process than could be secured from the same amount of juice in the 
form of 96° crystals by a modern factory, although, of course, the re- 
covery expressed in terms of sucrose is very much less. 

Thus, in the present instance 1 ton of cane produced 0.1115 ton of sugar, or 
to produce 1 ton of sugar required 8.97 tons of cane, a. ratio which would be 
considered very fair work in many countries where even the best and most 
economical working might not, on account of the poorer quality of cane dealt with, 
turn out more than 0.1 ton of sugar (96°) per ton of cane. Calculated to the 
hectare of land, the field used for this test produced 21.33 metric tons of cane 
and 2.378 metric tons, or about 38 piculs, of sugar per hectare, a very poor yield 
for the locality, but just about what had been expected, since it was one of the 
poorest fields in the hacienda. 

MILL CONTBOL KO. 2, HAOIENDA SAN JOSE, SAM CAB.LOS (JTJNE 1, 1809). 

Kind of cane used. — The field from which this cane was taken has been dis- 
cussed under "Cane analysis No. 46," District of San Carlos, where it was cited 
as an example of the effect of drought on very young cane in changing it from 
a, state of immaturity to one of decay without giving it an opportunity to become 
fully ripe. The field itself is in general considered one of the best in the locality, 
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both as to quality and quantity of cane produced, and the same was indicated 
by analysis, where care was taken to exclude both decidedly immature and dead 
or decaying eanea. The composition of normally developed cane from this field 
was then found to be: Average weight, 1.06 kilos; fiber, 9.89 per cent; sucrose, 
16.76 per cent; juice— Brix, 21.33 per cent; sucrose, 19.26 per cent; purity, 90.31; 
reducing sugar, 0.85. In practice it was found to be impossible to throw out all 
the young or the overripe cane before grinding, so that the material actually 
ground bears no relation to the normal specimens analyzed, but serves as an 
example of what may be expected from the average mill in Negi'os when working 
on an inferior quality of cane and juice. This test was made during the last 
few days of the grinding season, and the small portion of the field yet remaining 
to be ground was so irregular in shape that no attempt was made to measure it 
accurately. Estimated by the eye alone the yield must have been about double 
that of the field for the previous test, since the individual canes, although of 
much poorer quality, were more than twice as large, and much more thickly grown. 
The process of manufacture was carried on precisely as in Control No. 1. 

Weight of cane actually ground, 24,520 kilos. 

Bagasse produced, 8,810 kilos, of composition: Dry substance, 39.78 per cent; 
sucrose, 8.18 per cent (corresponding to "mill juice" 59.06 per cent) ; fiber, 29.29 
per cent; "mill juice" per 100 fiber, 202. 

Juice extracted, 15,710 kilos, of composition: Brix, 17.76; sucrose, 13.85 per 
cent; "quotient," 77.94; reducing sugar, 2.37. 

Sugar made, 2,311 kilos, of composition: Sucrose, 68.60 per cent; reducing 
sugar, 17.58 per cent. 

Skimmings thrown away, 804 kilos, of composition: Sucrose, 13.7 per cent; 
reducing sugar, 2.58 per cent. 

The percentage yields and losses during this test were: 

Summary of mill control No. 2. 

Per cent. 

Sucrose in cane _ 11.81 

Fiber in cane _ 10.52 

Juice extracted, on weight of cane - 64.07 

Sucrose extracted in juice, on weight of cane 8.87 

Sucrose extracted in juice, on sucrose in cane 75.13 

Raw sugar produced, on weight of cane 9.42 

Average polarization of sugar produced 68.60 

Sucrose produced on weight of cane 6.47 

Sucrose produced on sucrose in cane 54.73 

Sucrose produced on sucrose extracted in juice 72.85 



Sucrose lost- 



In bagasse 

In skimmings 

By inversion (from excess of reducing sugar in final product 
over that originally present in juice) 

Apparent or analytical (one-third of excess of reducing 
sugar) 

Burned in manufacture, spilled, and unaccounted for 



On weight 
of cane. 



Total loss_ 



Per cent. 
2, !)4 



0.07 
1.67 



On sucrose 
in cane. 



Per cent. 
24.87 
3.81 

1.80 

U. 62 
H.17 



On sucrose 
extracted 
in juice. 



Per cad. 
5.06 
2.39 

0.83 

18. S7 



'I'hr per cent of total su,i;ai- lost in Ita-'assc lieiv. Vt.s;, approaches 
more iiearlv tlic awra.ue foi- Xc.^tos, as would \>v expefteil I'niiii the 
fiher coiileiit of the cane ,ut"Iiii<1- '^vd this latter (Iocs not show such 
a marked increase due to addeil trash over tliat j)reviously found by 
anahsis is proliahlv acconjiteil I'oi- |jv the larger pj-oportion of young 
and tenilci- canes ground in the test, tending to red nee tlie tiher ac- 
tuallv jii'csent in the clean cane. 

Compai-ison of the work doni' liy ihe mills in ihese two controls 
euijihasizes the fact that we lia\e as yet no ivliable stanilai'd for al)solut(' 
mill ellii-ienc\ which ap])lies when dilfei-ent kinds of eaiH' ari> being 
gi-ound. There is no r<'ason to believe that any marked vai'ialion in 
the woi'king ol' this mill took |ilace between the first and the secoinl 
test, \ct, measured \>\ "extraction," much superior woi'k was accom- 
plished in the latter, "lo.!:! per cent of the total sucrose in the caiu' 
being secured as againsi ll'.l.liO per cent in the former. wJiile. on the 
otliei- liaiiil. if we ajjply W'atts's factcjr of "lirst mill juu-e ]ier loi) part- 
fiber of bagasse" we must beli<'Ve that the bettei' work was done in 
the first test, since there only lliS jiarts mill juice wei-e left in the 
bagasse per 10(1 iiber, coni|)areil with '.^it-^ parts found in the la>t control. 
'i']ie>e dilfeiences are far too great to be attributed to eri'ors of analysis, 
and the sampling was conducted in such a manner and over so long 
a time (the linal mixed sample of bagasse finni Control Xo. ".'. for 
instance, was uunle up of !>.") scpai'atc ■'Od-gram saiLiples taken at I'egulai' 
int(U'\"a]s throughout the day) as to neutralize by mere numbei's mucli 
of the una\oulalile erroi- iidierenl to this part of the work, 'i'here re- 
mains, thei-efoi'c, oidy (he qualitative dilference in the fiber from these 
two kinds of cane. .\s a matter of fact, the variet\" of cane srround 
was the same in both cases, both being of the common pur]ile kind, 
although that used in the first test was old, hard, and ilrv, while the 
second was comparatively v'luing and tender. Just as in the ]>re\iouslv 
stated results with tlie hand mill (see p. 'J't), the fiber fi'oiu the soft 
and juicy canes was found to retain a pro]iortionatel v larger amount 
of juice than that from the liarder ones, although, since the total amount 
of liliei- present was less, the "extraction" was belter. 

It is iK.ssililc thai tliis cll'pet of the (|ualitatiYe ililVcrence of cane fiber is 
[ifculiar tc siIl^l(■ cnisliiiio-, and iiiinlil tend (c disa|i|irai' in tlic ease of mills run 
in multi|ilc and with prossurc rfi^ulalc.r^, as i,, indicated l>y the ircent wnik of 
Dccrr.'' w-lio fcniad uii ana lyziii;^' sc|iara1ely tlic La^assc of llu. hard lind and tlie 
soft pith (if the cane, as it .•anic out from the dillVrent mills of a multiple- 
roller train, that rind liauassc from the first mill cntained iimn' fiber ami less 
siirn.sc than pith haLJas^^; in the seccnd mill the anicnnt of snrr(i-,.H left in pith 

=''Exp. Station Hawaiian Planters' A-s. Bull. X,.. .ill (l!l(l!l). 
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and rind was abuut llie sanir, alUioiigli the rind still (.MinlaiiuMl less siicrnsi' |jit 
unit weight of filler; wliile tlie third, fourth, luid fiflh mills vieldeil n nnicli more 
eompletely exhausted pith bagasse without iiiati'viaily i-edueiiif;' the Miiernw roii 
tent of the rind. Ue eniudndes from tliis "that the niilliiij; priii'e-,s is very ed'ee 
five i^o far as reyanls thi' soft interior pith, liul very eriiile as regards the e\ei e 
tion id' sui;ar from the hard nuter rind." This might indieale that eanes posses 
■-nig a soft filiei- should allow of umir ellieienl mill woik than harder ones, 
]>nivi(led more than six rollers are used. The opjHisite has lieen found tjui', how- 
ever, hy (h'erligs=^^ in .Ta\a. who saAs that "in most eases, eanes liaviiig a high 
fiber eontent will yield bagasse the libei of wdiieh oilers but little resistance to 
pressure. This to some exteiit eoni|)ensates fm the ineieased loss of sugar oc- 
casioned by the large amount of bagasse olitaiiieil from canes of high fiber eontent. 
From the average of a gnat luimber of determinations it is seen that a high liber 
content of the cane corresponds with a high fiber content of the bagasse, so that 
a hard cane yields a drier and moie exhausted bagasse than a soft one." It is 
evident that there still is room for much work befoic this ipiestion can be solved. 

ludiiniing- to Xegi-ds and the mill eoiilrols. it is seen lliat working 
witli a poor jnici', iiiucli less sucrnse is lost in the skimmings than 
with a richer one, this because a lower density allows of more rapid 
and i-om])lete settling of impurities in the scum tanks, while volmne 
for volume the skimmings from an inferior juice of course contain less 
sucrose. The loss by inversion, as far as could be detected by analysis. 
is about the same in each case; that caused by burning is t'liortnously 
larger in the second experiment than in the first, and it is my belic-f 
that, in making "corriente'' sugar from jiiior juice, much sugar is 
not only inverted and caramelized, but literally burned, sonu^ of it 
even forming gaseous products. The fumes i'niiii a \cry low-grade 
''massecuite" during the last portion of the boiling are soiiii^times so 
irritating as to be unbearable even to the nati\(' workmen. 

The total losses in manufacture, referred to the sucrose in the cane, 
were not far different in each c\]jeriment. the poor cane losing only 
about 1 per cent more of its sucrose than the better ofie. .Vs regards 
yield of raw sugar, this was soinewdiat less in the second test, but 
not so mue-h as might be expected from the jxiorcr quality of cane 
ground, since the loss in sucrose is largely cofujiensated for by the 
larger amount of impurities turned out as "sugar." The yield of 
"corriente" sugar firmi this inferior cane was (i.r)4-' tons per ton of 
cane, so that 10. (il tons of cane would be required to produce 1 ton 
of sugar. 

Cnlciildtioii of the arcntiji' yield of r<iw sugar per ton of cane in 
Xcf/ros. — Combining the data brought out by all these experiments, the 
average losses of sucrose during the process of sugar making as carried on 
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in Negros arr. expressed in peix-entages of total suerose [iresent in the 
cane, approximately as follows : 



In t.>agassi_^ 

Jn skimmings (where no filter ptress is used) 

By inversion (including "apparent" or analytical losses) 
Burned, spilled, stolen, and unaccounted for 

"Shrinkage"" en route to Iloilo (including "tare") j 

Total 



On total 


sucrose in 


eane. 


/>,, mil. 


2.1. 


5.0 


2.5 


10.0 


1.5 


4t.O 



• This loss amounts to about 2.5 per cent of the total sugar produced. Since the sugar 
is, as a rule, not weighed accurately until It reaches Hollo, and all estimations of the yield 
of an hacienda are based upon Iloilo weights, it is proper to include this loss in shipping 
with the other losses incident to manufacture and calculate it to per cent sucrose in cane. 

Clean, ripe cane has already been shown by analysis to a\erage as fol- 
lows in four of the most important districts of Xegrus : Fiber, 10.02 
per cent ;' sucrose^ 16.06 per cent; with a juice, as expressed by moder- 
ately strong single crushing, of Brix, ?0.35 ; sucrose^ IS. 40; purity, 
90.38. In practice, the addition of about 2 per cent of cane trash 
has likewise been shown to increase the per cent of fiber in the cane 
as ground to 11.79 per cent, and reduce the sucrose to 15.75 per cent, 
so that the physical make-up of the cane would be fiber, 11.19 per 
cent; "juice" (of above composition), .85.57 per cent; "water other 
than juice," 2.61 per cent. 

The juice from a large number of mills in Xegros was found lo 
average somewhat lower in sucrose and purity than that determined 
by analyses of small samples of cane, and it is very probable that, 
owing to carelessness in cutting and the introduction of more or les.s 
immature and dead cane into the mill, the juice of the cane actually 
ground would be represented more truly by the former figures than 
by the latter, so that the average cane of Ke.gi'os as ground in the 
mill may be assumed to have approximately the following composition: 
Fiber, 11.79; juice (of the composition — Brix, 19.71; sucrose, 17.20 
per cent; purity, 87.03 per cent; reducing sugar, 1.2 per cent), 85.57 
per cent, corresponding to a total of sucrose in cane of 11.72 per cent.^° 

From the estimate of losses in manu faeture just made it is seen that 
on an average 44 per cent of the total sucrose is lost in manufacture 
and 56 per cent recovered as raw sugar, so that the viekl in sucrose 
per weight of cane would amount to 8.2 per cent, or, since the averao-e 



=» Throughout this paper percentages linvc l.een generally expressed to two 
places of decimals, without, however, niakinfj any pretense at such extreme ac- 
curacy. Analytical work of this nature can usually be relied upon to about ± 
n.2 per cent. 
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raw sugar made throughout the island contains 83 per cent sucrose, 1 
ton of cane will yield almost e.vactly 0.1 ton of raw sugar. 

This ratio of 10 to 1 will hold good with comparatively little varia- 
tion throughout Negros, since, in the process of manufacture which is 
employed, the kind of cane ground affects the quality rather than the 
quantity of sugar produced. The extreme limits of variation may be 
set at approximately 11.5 per cent and 9 per cent, respectively, on 
the weight of the cane. 



CALCULATION OF THE AVERAGE COST OF PRODUCING SUGAR IN NEGROS 
03T THE METHODS NOW EMPLOYED. 

With the description of each step in the production of sugar in 
Negros, from the first cultivation of the soil to the marketing of the 
finished product in Iloilo, there has been included as careful an estimate 
as it was possible to secure of the average cost for labor in each 
operation, reducing the same to the unit bases of the picul ^^ and the 
metric ton ^'' of sugar produced ; the picul because it is still the best 
known unit of weight among those locally interested in sugar pro- 
duction, and the metric ton as having the most widespread significance 
throughout the world in general. All prices are figured in Philippine 
currency.^^ 

Summary bf the cost of producing sugar in Negros, as calculated in the previous 

portion of this paper. 



Item. 


Cost per 

picul 
of sugar. 


Cost per 
metric ton 
of sugar. 


Plo-wing, planting, and caring for the cane until it is 
ready to cut (from p. 88) 


Pegiis 
0.60 

.16 
.16 
.63 

1.65 
.53 


Pesos. 
9.49 

2.63 
2.63 
9.96 

24.61 
8.38 




Grinding the cane and manufacture of sugar (from 
p. 112) 


Shipping to Iloilo and marketing there (from p. 114) ___ 


2.08 


32.89 





The above represents the bare cost of production and placing upon 
the market, and it is not surprising that those who stop at this point 
in their calculations should marvel at the fact that all ISTegros planters 
are not millionaires, when they can lay down sugar in Iloilo for about 
2 pesos a picul. 

A sugar plantation, however, like any other farm, represents a 

^ 1 picul equals 63.25 kilos, or 139.44 avoirdupois pounds. 

" 1 metric ton equals 2,204.6 avoirdupois pounds, or 0.9842 "long" ton. 

^ 1 peso Philippine currency equals 50 cents United States currency. 
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considerable cajiit;!! invesied in land, animals, and equipment, and in 
addition to this requires no sjuall outlay for special machinery, which, 
ci'iide though it may l)e, hecoiiics decidedly ('xpensivc by the time it 
has been brought to Iloilo, reshipped to \egros. and set up there on 
the hacienda. A sufficient working ca])ital is also needed to ]iay ad- 
N'anecs to laborers, salaries and living ex|icnses of the administratoj- and 
his assistants, and to Ivcep the farm going until the sugar is sold. 
On all of this capital legitimate charges for interest and di.'preciation 
nmst be made and tlie total calculated to the amount of sugar made 
during the season before the true cost of production can be determined. 
This is a most difficult matter ('\eu i-oughly to ap]>i-o.ximate, and a1i- 
solutely impossible at ])resent to state -with certainty, Ijccause of the 
I'uormous variations in the size, i-esourccs, and management of dif- 
ferent haciendas. Imfoi'tunately, those who arc really well informed 
on this subject, as is the case in almost any other business, are as a 
rule the least anxioirs to give the general public the benefit of their 
knowledge. A fairlv good idea of the lixcd expenses on an ordinary 
sugar plantation may lie obtained by assuming a ty])ical hacienda of 
about a\erage sizt' and figuring out in detail the capital ticil up in 
land, buildings, farm implements, machinery, work animals, etc, and 
adding to the depreciation and interest on this sum a certain amount 
for administration and household expenses. Such an ideal* hacienda 
has already been assumed in connection with the calculation of the 
expenses for labor in the field. In that case it was found necessary 
to assume a plantation a little better cared for than the average, 
in (U'dcr to obtain any reliable data, since the M'vx ](oorest places, 
which reduce tlie geuiM'al average of yield. ha\c as a rule, no fixed 
system of cultivation which they follow, but cxjieud a grc^ater or less 
amount each year according as they may possess the capital or the 
credit to work with. Fm' the same reason it is even more necessary 
in calculating fixed cx[ienses to considi'r a place somewhere nearly 
adequately equipped for the \ynv]< in hand, tlieretore the equipment 
and gcneiid expi'uses set forth in the following estimate will, per ln'ctare 
III' land, run somewhat higher than those of the average plantation 
in A'egros at the jn-esent time. .\t the same time the estimated \]e\d 
of 60 piculs (3.H metric tons) of sugai- ]icr hectare of land is propor- 
tionally higher than the ayerage of 42. :• piculs (2.7 metric tons) now 
secured, so that the amount ol' money expended will, when reduced 
to the unit of sugar made, not differ greatly in each case. This departure 
from strictly average conditions is an admitted defect in the calculation, 
but is justified by the much greater accui'aey of information obtainable. 

The hacienda about to be considered by tut means represents the 
best equipment, or most efBcient management, at present existino- in 
Negros, but may be taken as a type of the average place not unduly 
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hain])(.'iiMl by the lack of ca])iial of crrdit. It niav he added tliat this 
is a. purely iiiia^u-inary plantation and is luti intended lo d('S<-ril)(' any 
one plaee now in o])eralion on tlie island. 



Estimati- of the <-(>sl for hnitK C(iiiii>wcni , (Did )ii<iiii(eii<iiicr of a siniiit /thnitdl I<jii 
in XcfiroM contoininfi L'tf) hcrhirrs <,J land, :>(> of irhic/i nrr cnliiro/rd iu iirir 
plant cane, .50 iu ratoons. on, I ihc nmaindcr h'ff ii ncnl tirolnl, iiir onniiof. 
liroducfioii hcintj o.Ksninrd to ho (>,00f} picul.s or .nO.o inclrio Inn.s of roir sin/oi 
of an. arrraiir ixiUfri-ation of S.^°- 



Item. 



LAND. 

150 hectares, at 100 prsos per hL'<'tare 

EtjriPMENT. 

Boiler, engine, and sugar niin of 8 nominal horsepowtiT, having a capacity of 80 
piouls or metric tons of sugar per day, landed and set up ready for operation 

in Nf'gros 

9 iron "oauas" or sugar kettles set up on the hacienda 

Materials and labor used in constructing the bagasse furnace, the brick or stone 

work for the battery of "cauas," and the chimney 

Materials and labor used in constructing the "camarin" or sugar house 

Materials and labor used in constructing two bagasse sheds 

Materials and labor used in constructing one dwelling house for manager and 

foreman , 

Materials and labor used in constructing 40 light-material houses for plantation 

laborers, at 40 pesos each 

50 work animals (cf. p. 88), at 135 pesos each 

20 carts for hauling cane and sugar, at 50 pesos each 

1" kilometer portable tramway with 50 meters of curve sections and ten 1-ton cane 

cars, laid down on the hacienda 

40 plows, at 20 pesos each 

Other agricultural implements, such as harrows, hoes, boles, etc 

Advances to laborers^ 



Total 



MAINTENANTE (AND RUNNING EXPENSES). 



Interest on the value of the land (15,000 pesos) at 10 per cent per annum 

Interest (10 per cent) and depreciation (10 per cent) on the equipment (37,o5ijpeM 

Taxes (0.5 per cent of value of land and equipment) 

Salary c of manager, at 100 pesos per month 

Salary of 1 "dependiente" or European foreman, at 50 pesos per month 

Wages of 2 "cabos" or native foremen, at 20 pesos per month each 

Household expenses of manager and foreman, at 80 pesos per month 



Total fixed expenses per annum- 



Cost in 
Philippine 
currency. 



10.000 
900 

3,000 
2.000 
1,500 

2, 000 

1,600 

t;, 7r>o 

1,000 

3,500 

800 

1.000 

3,000 



12, 410 



37 


,050 


1 


500 


7 


410 




26U 


1 


■-'00 




t\W 




480 




aeo 



^ This Is hardly sufficient tramway for a plantation of this size, but as many have no 
tramway at all it was thought best to include only 1 kilometer here and make up the 
deficit with cane '.arts. 

" Since a portion of this capital is invariably lost through laborers breaking their 
contracts and running away after securing advances, it is proper to include the amount 
advanced under "equipment" and .subject it to depreciation as well as interest. 

= The manager of an estate is generally paid a nominal salary and his living expenses, 
receiving every year a bonus of a certain percentage of the net profits for the season. 
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The above fixed charges, when calculated to the amount of sugar 
produced, result in an additional cost of 2.07 pesos per picul, or 32.72 
pesos per metric ton, and the total cost, including everything, of pro- 
ducing sugar in Xegros and marketing the same in Iloilo may be stated 
with some degree of accuracy to average 4.1-5 pesos per picul, or 65.61 
pesos per metric ton. 

Many planters undoubtedly turn out sugar at a much less cost, espe- 
cially those located in the more fertile districts where it is not neces- 
savA- to replant oftener than every three or four ^'earp, but there 
are many others who must plant afresh each year and consequently 
spend considerably more than the above figure. It should be remem- 
bered that these costs are supposed to include everything, with interest 
on the capital permanently invested at the rate of 10 per cent per year. 
the rate charged by the Agricultural Bank. In the case of the few 
planters using their own capital, if no interest is charged on this, the 
cost of production would be reduced to 3.28 pesos per picul or 51. S6 
pesos per metric ton. 

POSSIBILITIES FOR IMPEOVEjrENT. 
• IN CULTIVATION. 

The desirability of introducing a few other well-selected varieties of 
cane as a temporary or permanent substitute for the purple, in case 
of disease, has already been discussed. With a well-equipped experiment 
station, some work may be done toward raising seedling canes and pos- 
sibly evolving new varieties still better adapted to local conditions. As 
regards cultural operations, it has been stated by those claiming to 
know that the Negros planter as a rule does not go deep enough in his 
first plowing, and should paj' more attention to the harrow instead of 
the plow for subsequent operations. With an ordinary moldboard plow, 
and a carabao as the motive power, not much improvement in depth 
can be expected, although better results are said to have been obtained 
in some cases by use of the disc plow. The substitution of mules 
for earabaos has been suggested, but is hardly considered feasible at 
present owing to the high cost and uncertain mortality of the latter 
animals. Steam plowing engines are without doubt the most efficient 
method of earing for large estates, but their first cost puts them out 
of the reach of the small planter. Irrigation during a few months 
of the dry season would probably double the yield of cane in certain 
districts; olliors rarely siilfe]- from di-iMight, liut much from excess of 
rain, especially where tlie soils arc heavy clay. The lattiT would un- 
doubtedly be benefited by suljsoil drainage. 

The question of the application of commercial fertilizers is, in mv 
own opinion, one which can only defuritely be settled by the practical 
results obtained by each planter on liis own pai'ticular estate ; fertiliza- 
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lion on a large scale might prove of great advantage on some soils, and 
yet result in pecuniary loss on others. All these problems, however, 
lie more within the province of the agriculturist than of the chemist. 
I am inclined to believe that the Negros planter has been rather un- 
deservedly maligned in the past as regards his industry and capability. 
Considering the hardships he has had to contend with, the yield of 
cane he gets from his land is by no means as bad as might have been 
expected, and the increase in his available capital brought about by 
the present high price of sugar should alone greatly improve the con- 
dition of cane culture in the Island. However, as long as each individual 
planter is compelled to devote half his attention to the details of the 
manufacture of sugar, thereby neglecting his fields, the industry as 
a whole can never attain its maximum development. 

IN MANUFACTURE. 

This brings up the question of modernizing our methods of sugar 
making. It is a fact, undisputed by even the most ignorant on the 
subject, that three or more powerful mills in series will extract more 
juice from a given amount of cane than will the ordinary three-roller 
single mill, and that the sugar from this juice may be secured in a 
purer form and with less loss by the aid of vacuum pans and centri- 
fugals than by open-pan boiling and crystallizing with a spade. Un- 
fortunately, the necessary adjuncts to modem sugar fabrication are 
rather expensive articles, and not adapted to the use of small estates — 
even if they were, they would hardly yield happy results in the hands 
of the native sugar "maestro" — since to secure the most economical returns 
a modern mill should have a daily capacity of not much less than 500 
tons of cane and should be kept driven at its full capacity without 
interruption during a grinding season of about one hundred days, 
which would necessitate a certain supply of 50,000 tons of cane. This 
amount would correspond to a total output per year under the present 
system of about 5,000 tons or 80,000 piculs of raw sugar, or about 
three times that of the largest estate on the island. 

CENTRAL FACTORIES. 

A sufficient quantity of cane to operate even a small-sized modern 
mill could only be supplied by combining the crops of a number of 
haciendas in the same immediate neighborhood so as to grind at one 
centrally located place, and since at the present day it is hardly possible 
to find in one district a group of planters possessed of sufficient capital 
and at the same time of sufficient confidence in one another harmoniously 
to operate a cooperative central factory, this would in all probability 
have to be erected and managed by outside capital. Now, the average 
sugar planter is a singularly practical individual, and probably would 
not be satisfied with the purely scientific pleasure of knowing that 
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his caiio was, by improviHl inc(lin<l?, Iicinp; tamed inld sugar of a 
much suiio-ior coldr and liighcr optical i-i)taliuii, unless the honefit 
thereby resulting to him wei'e made evident in terms of Philippine 
eurrencv. The central faetorv, mi the other hand, is not ordinarily 
conducted as a philanthropic enterprise, Irat represeuls a large amount 
of capital— often givater than the combined \alue <>( the farms from 
which it draws its supplv of eam — on wliieh divjileiids must be paid. 
To be satisfactory to all pai'ties eoucei'iu'd, tlu'ii. a (hange to modern 
metbods of manufacture must not only viebl the planter a greater 
profit than he is now receiving IVmn his caue, hvit must likewise pay 
interest, de]:ireeiation. and ilividends en an eipial or larger investment 
represented by tbe eeiilral taetoi'y; in otbrr words, from the same weight 
of cane just about double tbe amoiiiil of pi.'sos must be oxtraetod than are 
now being yielded bv tbe proeess in use. 

Tbe methods of apportionment of the su.uar produeeil vary in dif- 
ferent ciumtries, Ijut as a rule tbe farmer reeei\es from 4."> to ."lj per 
cent of the value ot the su^-ar secured from bis ( aiie. according tei 
local conditions and as to ^\dietlier de]i\ery is made at the ei'iitral faetorv 
or on the hacienda. Takinu' .'lO ](er cent as the average, without, how- 
ever-, assuming that Ibis would necessarily be the most e(|uitable ratio 
here, and leaving the prosj)ective manufacturer as the nuist competent 
juilge of what his share in the ]ii-olits of sucb a transaction mii;bt lie, 
it may be of interest to calculate approximately what would be the 
gain or loss to the jilanter if be should receive tbe value of half his 
cane only, manufactured into !J(;° centrifugal sugar, instead of the 
whole of it as S?° concrete as at ju'esent. It will lie necessary to a--ume 
for such a calculation a fixed price for the two grades of sugar. 

The price paid in tl»' Ileilo market fei Xc,i;rns ^uear lia-^ averaL:eil during the 
first five iTicritli^ of tlii-, >casi>ii. he^iiming Xiivemlicr 1, lillj'.i, about as follows: 



Grade. 



Superior; 

No. 1 

No. 2 ..__ 
No. 3-_-- 
-\.^siirl<.'(l_ 

Wet 

Current 



Price per 
picul. 


Price per 
metric ton. 


/-•, SO.^." 


P--,SO.s-. 


7.60 


lis. ,59 


7. L'.'> 


114.63 


7.U0 


110.68 


7. 125 


112. 66 


5. f:ln 


88. 96 


4.00 


63. 24 



pcsn per picul=0. 3.580 cents U. s ciiiTrncy per pound nvmniiipi 



In till' Xcw ^■(nk market tlir prir,. quoted I'or lleilu "Assorted" i^ prarlirally 
i-eii^laiit at 1 ci'iit ,iii)ld per [hmiimI less than tliat of !H;" rciitri fieaal. Tlicrcfnie i( 
\vr>uld lie Iciiiial 111 inrxinnc that at lc:wt tlie Nanir .lillcrcncc in \alue would 
hold guild in lloihi. Ill-, nincc a rcntjal facliii\ of an> size wimld lie in ,i position 
to sliip its siin;,,. diicrtlv til New ^ oi-k at the sione msl as if sliipprd from Iloilo, 



tile value of ;K)° foiitrifiigal su<;ar at t\w factciiy in Ni'j;i(is may safely be assiinieii 
to be, under normal market conditions, 1 cent gold per pound, or 2.789 pesos per 
picul, or 44.09 pesos per metric ton greater llian that of "Assorted" at Iloilo at 
any given time. \Yitli Iloilo prices as quoted above, 96° centrifugal would be 
worth at the factory in Negros 9.914 pesos per picul, or 15(i.75 pesos per metric 
ton (3.56 cents gold per avoirdupois pound).™ 

As a basis of comparison of profits by each system may be useil the lia(-ienda, 
of 150 hectares just discussed, which produces annually 6,000 piculs (37!»..') metric 
tons) of sugar of 82° polarization from ten times this weight of cane, (iiveii 
tlie composition of the cane as ground (see p. 122), it is a comparatively simple 
matter to calculate the approximate yield of 96° crystals obtainable by the average 
modern sugar factory from the same weight of cane. A fairly good mill, con- 
sisting of, say, nine rollers, with a preliminary crusher, will lose in the bagasse 
the equivalent of about 60 parts first mill juice for every 100 parts of fiber 
present (this is about the average ratio of over 100 estates in .Tava, as calculated 
from data given by Geerligs,*") and, since the rane as ground in Negros contains 
11.79 per cent fiber, the juice lost would amount to 7.07 per cent of the weight 
of the cane, and there would, therefore, be extracted .S5.57 — 7.07=7S.50 per cent of 
the weight of the cane as juice. The average mill juice in Negros was found to 
contain 17.20 per cent sucrose, so there would be extracted 13.50 per cent sucrose on 
the weight of the cane, or 91.70 per cent of the total sucrose. The quotient of 
purity of the mixed juice would, with this increased extraction, drop about 2 per 
cent, or to S5. Substituting this figure in the commonly used formula of "available 

commercial sujiar^iper cent sucrose extracted in ]uiceX( 1 4 — | 

\ ■ purity of juice/ 

we find that 92.9 per cent of the sucrose extracted, should be recovered as com- 
mercial 96° sugar, making a yield of 12.5 per cent sugar on the weight of the 
cane. From 60,000 piculs (3,795 metric tons) we should expect to get by fairly 
good working 7,500 piculs (474.4 metric tons) of 96° crystals, halt of which or 
3.750 piculs (237.2 metric tons), we are assuming, goes to the planter. His cost 
of production under the new system would be the same as by the old, less 1.16 
pesos per picul (18.34 pesos per metric ton) for manufacture and marketing in 
Iloilo (see pp. 114 and 123), which would make the figure 2.99 [jesos per picul 
(47.27 pesos per metric ton). 

The ])rofits of this plantation under the present and iinih'T- the new 
system could lie estimated as follows: 

Present system. 

Received from the sale of — I'oo.^ 

6,000 piculs )_^f 32= sugar. No. :!, ati ' 1'^^"" P'^'' P'"^"' ' 4l', 000 

379.5 metric tons) (110 pesos per metnc ton J 

Cost of production of the same, at-! t^V'^^'^'P^P'""'. . i' "'4,900 

(65. 61 pesos per metnc ton ) 

Profit 17,100 



™At the time of writing (ilarcli, 1910) all prices are very much higher than 
at the beginning of the season, so that the season's average will probably be 
considerably higher than these figures quoted above. This does not affect the 
calculation materially, as the difference in price between 96° and assorted remains 
unchanged. 

">Internat. Sugar ■lonrti. (1909), 11, 324. 

95424 9 
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Central factory system. 
Received from the sale of — 

3,750 piculs I ^f ygo ^t 19. 914 pesos per picul I _ _ .-^ ^-^ 

237.2 iiiftric tons 1 I l-ifi- 'S pesos per inetric ton] 



Cost of growing- 

60,000 picul _ ^01 cane. a.. ■ ' " .■ . r 

3,795 metric tonsj {ii.'Ii pesos per ujetnc ton J 



60,000picul8 I of cane, at -'"■"■' i'^^""!^®'' '''''"' - ' I 17,940 



Profit _}^^ 

Increase of profit by new, over old systeui 2, l.jS 

According to these figures, the planter whose sugar averages "No. 3" 
in quality could, by selling his cane on the estate for half its value 
in 96° crystals instead of manufacturing it himself, make an increased 
profit of about 36 centavos for each picul of sugar which he now pro- 
duces. Calculated to the metric ton of sugar, this increased gain would 
amount to 5.64 pesos, or about' 56 Centavos on each ton of cane now 
grown. 

In the case of an estate producing exclusively No. 1 sugar, the gain 
by selling this very rich cane instead of manufacturing it would not 
be so large, although an increased profit would still result. 

Assuming that the cane gi'own by the above hacienda were all of the same 
quality as that ground in Jlill Control No. 1 (p. 116), and that it were manu- 
factured in exactly the same manner, except that No. 1 sugar, as it should have 
been, were produced, the yield of sugar would be 11.15 per cent, hacienda weight, 
or, deducting for "shrinkage," 10.87 per cent, Iloilo weight, expressed in per cent 
on the weight of the cane. To make 6,000 piculs (379.5 metric tons) of sugar 
would require 55,ls;8 piculs (3,490.6 metric tons) of cane. From the composition 
of this cane (see p. 116) we find that a fairly good modern mill, by the same 
calculation as that made previously, would lose in the bagasse S.78 parts juice 
and 1.85 per cent sucrose on the cane, and would extract in the juice 15.2 per 
cent sucrose on the weight of the cane. The purity of the juice would drop about 

2 per cent again, or to 89, and the factor 1.4— . would in this case be 95 1 

pnnty 

and there should be yielded, in the form of 96° sugar, 14.45 per cent of the 

weight of the cane, so that 7,1174 piculs (504.4 metric tons) would be produced 

from the above weight of cane. 

The profits under each system would then be : 

Present system. 

Received from the sale of — 

Pesos . 

6,000 j.iculs t ,,r«ncr-,r \o 1 pti"-5'^l'esosperpicul ') ,. . 

•''9.5 metric tons] III8. 59 pes,,s per metric ton I ^ ' 
<;ost of production,-" as in the previous acroiint __ _ L>4 900 

P["fi' ^2MX)0 

" For lack of more exact information on this point, the cost of production of 
all grades of sugar is taken to be the same. Although somewhat less cane is 
required to produce a superior tlian an inferior sugar, the poorer cane generallv 
grows larger and yields a heavier tonnage per hectare, so that the cost of gi-owin" 
cane equivalent to a given weight of sugar is much the same, wliatever the 
quality. 



131 

Central factory system. 

Received from the sale of— 

3 987 piculs I ^j g^,„ ^^ , 9. 914 pesos per picul | , ,,, 

252. 2 nietru- tonsj ^ (156. 75 pesos per metric ton/ "" 

Cost of growing cane, as before 17,940 

Profit 21,587 

Increase profit due to factory system 1,487 

By changing to the modem system, the estate making nothing but 
No. 1 sugar would still gain 0.35 pesos per picul (3.93 pesos per 
metric ton) of sugar or 43 centavos per metric ton of cane now produced. 

One of the greatest disadvantages of the system of sugar making still 
used in Negros is its entire dependence upon the quality of the cane 
ground for producing a fairly good sugar. There is scarcely a planta- 
tion on the island which does not, during the course of the year, turn 
out a certain amount of low-grade sugar at practically no profit; espe- 
cially is this the case with those located on new and very rich lands, where 
the cane grows luxuriantly, but is of rather poorer quality. A large 
factory, equipped with vacuum pans and centrifugals, is of course 
able to produce an unvaryingly good quality of sugar from almost 
any kind of cane, inferiority in the latter simply resulting in a dimin- 
ished yield. 

To illustrate this difference specifically, we can assume that the estate just 
discussed, through some misfortune, manufactures its entire output of 6,000 piculs 
as the lowest grade of current sugar. Of course, this would not occur in practice, 
or the estate would soon go into bankruptcy, but the relative difference in profit 
from this class of cane will be the same, whatever the percentage of it produced. 
In Mill Control No. 2 (p. 118) 1 ton of current sugar was produced from 10.61 
tons of cane, or, if the sugar is weighed at Iloilo, from 10.89 tons of cane; there- 
fore to produce 6,000 piculs (379.5 metric tons) of concrete sugar from this kind 
of cane, 65,340 piculs (4,131.7 metric tons) of cane are required. A fairly good 
modern mill working this cane would lose in bagasse 6.31 per cent juice and 0.87 
per cent sucrose, and hence would extract in juice 11.66—0.87 = 10.79 per cent 
sucrose on the weight of the cane. The purity of the juice could be expected to fall 
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to 75.9, making the empirical factor of availability 1.4— . -=87.3, and as the 

° purity 

available 96° sugar in this cane might be considered as 9.42 per cent; 6,154 pic\ils 

(389.2 metric tons) of 96° sugar could be made from it. 

The profit and loss accounts would be as follows : 

Present system. 

Received from the sale of — Pevos. 

6,000 piculs 1 , ,. ,,, (4 peso.s perpicul 1 .,,„„„ 

' ^ . - of "current sugar, at -^.,.,, 1-2- ^ l'4,000 

379.5 metric tonsj (63.24 pesos per metric ton J 

Cost of production, us in previous account 24,900 

Loss WO 
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Ventral faciui y system. 

Received from the sale of — 

:-!,077 piculs I ^^ (9.914 pesos per picul I _ _ .,,j_ 5^5 

194.6 metric tonsj ' ^ ' 1156.75 pesos per metric ton j 

Co^t of growing the cane, as before 17,940 

Profit 12,565 

Increased profit due to factory system 13,465 

From this it is evident that from every ton of inferior cane which 
IS now made into "current" sugar at a loss of 22 centavos a metric 
ton of cane, 2.37 pesos a ton of sugar, or 15 centavos a picul of sugar, 
there could, by the central factory system, be realized a profit to the 
planter of 3.04 pesos per ton of cane, 33.10 pesos per ton of sugar 
(figured on the yield now secured), or -3.09 pesos per picul of sugar. 

ADVANTAGES OF A CHANGE TO MODERN METHODS OF MANtTACTUKE. 

It has been shown l)y the preceding figures that the average planter 
of XegTOs should be able to secure considerably more profit from his 
cane if he could sell it on the plantation for half its value in OG" sugar 
instead of grinding it himself as at present, the difference in profit 
being much more marked in the ease of a poor quality of cane than 
with a richer one. In all these calculations, the cost of producing 
cane has been taken as the total cost of production of sugar by the 
present method minus the jiresent cost of manufacture and sale of 
the raw sugar, thus including interest and depreciation on the manufac- 
turing plant now in use. This e.xtra charge against gi'owing the cane, 
while proper at the present time, since the small mills are already in 
existence and represent capital invested, would under the central factory 
system become less each year, since there would be no necessity for the 
upkeep of individual milling plants, and would lie eM'utnally written 
off', so that the difEerence in gain, as in the case of a new plantation 
equipped solely for producing cane, would then be much greater. How- 
ever, the farmer should not at the start expect too large an actual 
money profit from a change to the central fat'torv s\-stem. for the 
reason previously stated that, although an increased yield, both in 
quantity and quality of sugar, \vould result tlierefrom, vet the same 
amount of cane would be forced to pay dividt'uds on much more capital 
than is now in\ested. V,y far the greatest benefit to the farmer which 
would result from this svsteiu would be its freeing him from the cares 
and troubles of manufacturing his own sugar, thus allowing him to 
devote all his energy toward the proper cultivation of his fields. This 
factor is so important that it alone would warrant a change to modern 
methods; and, even if the profit from a given weight of cane were 
somewhat less, the greater ainount of land which could be put under 
intelligent cultivation would more than pay for the change. Contrary 
to the ideas of some, the labor question would ho rather improved than 
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otherwise by sudi a change. As it is now, ten individual mills of 
a capacity of 50 tons of cane each require in all irom 500 to "(00 
laborers in the mill house and for sun drying the bagasse, while a 
modem sugar factory of a capat'ity of ."iOO tons of cane per day cnuld 
do with at least a fifth this number of unskilled laborers, thus leaving 
a still larger number available for field work. The present low cost 
of labor in Negi-os can not be expected to continue indefinitely; the 
laboring classes of tbe natives are gradually becoming educated to a 
higher standard of living, and with this must necessarily follow a 
higher wage rate, so that the advantages of centralization and me- 
chanical economy of labor must, with time, become more and more 
apparent. 

THE FUTUEIi OF NEGROS. 

Predictions and calculations as to the possibilities of sugar-produc- 
ing countries are notoriously inexact. In the case of Xegros much 
depends upon the first attempt at the introduction of outside capital 
and modern methods of milling. A successfully operated central factory 
in any one of the seven different districts, even if run on a compara- 
tively small scale, would demonstrate its own advantages to the planter 
more practically than could any amount of papers such as the present 
one, while if, through mismanagement or lack of tact in dealing with 
the cane growers, the first factory installed should result imsatisfac- 
torily, the progress of the country would probably be set back many 
years. Under the present system of production, even with sugar at 
a high price and more capital at the disposal of the planter, the total 
annual production of the island can hardly hope to more than treble 
itself in the next fifteen years, this on the assumption that two-thirds, 
instead of as at present one-third of all the known available sugar 
land were to be cultivated, and tbat the average yield of sugar per 
hectare could be raised 50 per cent, or to about 4 metric tons, thus 
yielding in all some 220,000 metric tons of sugar. The advent of 
more rational methods of sugar manufacture would not in itself, as 
has been previously shown in <letail, cause a greatly increased yield of 
sugar from the same weight of cane, but its stimulating effect on 
the industry^ in general fl-ould certainly be very great. It may be 
estimated conservatively that an extent of land equal to the total of 
that now loiown as good sugar soil, or something over 80,000 hectares, 
could, given the necessary incentive in the way of an increased»value 
and a ready sale for the cane grown, be cultivated in sugar cane an- 
nually; while it is, of course, true that not all the land now reported 
as fit for sugar culture is, or ever can be, cultivated each year suc- 
cessively without giving it a rest during a part of the time by allowing it to 
lie fallow, or bv growing temporarily some other crop, yet there is still 
considerable virgin foi'ost land as yet undeveloped — in the extreme 
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southern portion of Occidental Negi'os, for instance — while, as has been 
brought out in dealing with the individual districts in a previous part 
of this paper, a good deal of low land now considered fit only for rice 
culture could be made available for sugar cane by expending a little 
money on drainage. It is, moreo\ei', not imreasonable to suppose that 
the average yield of sugar per hectare, once cane growing were freed 
from its dependence upon the caprices of manufacture on a small 
scale and the planter left free to attend to this branch of the industry 
alone, could, at only a moderately increased expense for fertilizers and 
irrigation where needed, be raised from the present low figure of 
2.71 metric tons (42.9 piculs) to more than double this amount, or, 
say, 6 metric tons (95 piculs) of sugar per hectare. The possible 
yield of sugar from Negros under the most favorable conditions would 
thus be nearly seven times the present one. The probable limits of 
toinual sugar production in Negros during the next fifteen years might, 
therefore, be estimated at a venture to be about 220,000 metric tons 
under the present system of small individual mills and estates, and 
500,000 metric tons with adequate capital, careful cultivation, and 
a complete change to modem methods of manurac.tuie. -Tust which 
of these limits will be more nearly approached can not be foretold, 
since it depends almost entirely upon the extent to which new methods 
shall be substituted for old. 

SUMMARY. 

A brief description of the Island of Negros is given, together with 
general information regarding its geographical location, size, shape and 
area, mountains, rivers, meteorologic conditions, history of its sugar 
production, varieties of cane grown, nationality of the planters, and 
the labor available. 

Statistics compiled ]jy the Bureau of Internal Eevenue for the year 
1908 show that at that time there were in the entire island 481 sugar 
planters, who controlled a total of G.">,641 hectares of land, of which 
27,096 were under cultivation and 38,545 unplanted. In addition, 
16,904 hectares were certified to as being ■ suitable for cane growing, 
but not at that time so used, making a total of 82,545 hectares of avail- 
able sugar land in Negros. In that year 73,494 metric tons of raw 
sugar were produced, or an average of 2.71 metric tons per hectare 
of land planted. The low average is caused largely by lack of capital 
and by inefficient cultivation on the part of many of the small growers. 
The average yield on a well-cared-for plantation should amount to 
about 4 metric tons per hectare. 

Very little damage has ever been reported as having been caused 
by cane diseases or insects. These subjects are now being taken up 
as a special investigation by the Bureau of Science. 

The Island of Negros may be divided into seven important sugar dis- 
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tricts, each producing :),000 tons or more annually, four of these, Silay 
(comprising the municipalities of Victorias, Saravia, Silay, and Tali- 
say), Bago, Pontevedra-La t'arlota, Binalbagan-Isabela and Ilog-Caban- 
calan, being on the west, and two, San Carlos and Bais, on the east 
coast. Each of these districts is described separately, representative 
analyses of soils and sugar cane grown thereon being- also given. Silay 
was found to lead in point of total annual production, although the 
quality of its soil and the yield per hectare are decidedly inferior to 
most other parts of the island. The largest production per hectare 
was found in Ilog-Cabancalaa, which averaged 4.45 metric tons, Pon- 
tevedra-La Carlota being second with 4.39 metric tons. 

The average composition of the soils from all the districts exam- 
ined is : 

Surface soil: Fine earth, 97.39 per cent; potash, 0.20 per cent; 
soda, 0.18 per cent; lime, 1.66 per cent; magnesia, 0.98 per cent; phos- 
phoric acid, 0.15 per cent; nitrogen, 0.14 per cent; "volatile matter," 
9.31 per cent. 

Subsoil: Pine earth, 96.10 per cent; potash, 0.17 per cent; soda, 
0.17 per cent; lime, 1.79 per cent; magnesia, 0.99 per cent; phosphoric 
acid, 0.12 per cent; nitrogen, 0.10 per cent; volatile matter, 9.19 per cent. 

The Negros soil as a whole may be considered as being decidedly high 
in lime, but only moderately so in the other constituents of plant food. 
Compared with sugar soils from other countries, those of jN'egros, while 
not exceptionally rich, are fully up to the average, and under proper 
cultivation should produce as much sugar as those of almost any other 
country having the same climatic conditions. 

Very little attention is paid in Negros to fertilization of any kind. 
In the case of commercial fertilizers this is perhaps justified by their 
high price and lack of instruction as to their proper application, but 
much improvement in crop yields could be brought about at compara- 
tively little expense by a more common utilization of the materials 
available on every estate, such as bagasse ash, sugar-house refuse, animal 
manure, and green manuring by planting occasional leguminous crops. 

The average composition of clean, ripe cane of the purple or native 
variety commonly grown in Negros was found in four of the most 
important districts to be as follows : In the whole cane — average weight 
0.92 kilo, sucrose 16.06 per cent, fiber 10.02 per cent; in the juice — Brix 
20.35, sucrose 18.40, purity 90.38, reducing sugar 0.71. In comparison 
with canes from other countries, that of Negros is distinguished by 
its extreme sweetness and purity and relatively small amount of fiber, 
factors tending toward an easy and thorough extraction by milling. The 
percentage of fiber in this cane is in actual practice about 2 per cent 
higher because of trash ground with the cane. 

Although a marked improvement on the native cane in respect to 



sucrose content and free-milling qualities is haiilly to be expected;, it 
is recommended that a few other good vai-ieties of cane be introduced 
into Kegros and grown somewhat exlensivcly, so as to have a reserve 
to fall back on i'n- seed in I'asi' the present \ai-iety should ever be 
attacked by disease oC any kind. Exjierience in other countries has 
proved that it is a dangeioiis ))olicy to rely eiitiicly ugon one variety 
of cane. Some hlack cane is now being grown in Negros, and this, 
liecause of its rather high fiber content and habit of growing erect, should 
prove desirable as a substitute for the purple cane in certain very rich 
(ir sandv soils, where the latter lias a tendency 1o fall down Ijadly and not 
mature. 

Cultural operations are much tlie same in ±\ euros as in otlier coun- 
tries. After burning a Held and j)lo\ving it, tlie seed is laid out in 
rows, about V.5,000 being planted to the hectare. Only the cane tops 
are used for planting. Planting is carried on at the same time as 
cutting and grinding, usually between the months of Xovcmljer and 
ilay. and the cane remains in tlie ground to lijii'ii for from ten to 
fourteen months. The carabao is llie only work animal at jiresmit used. 
Eatoon canes are extensively grown in Binalbagaii-Isabela, Ilog-(_'aban- 
calan, San ('arlos, and Bais; in the majoiity of other parts of the 
island they are the exception rather than the rule. Approximately one- 
half of each years crop throughout the island iiia\' be said to come from 
plant cane. Cane is cut and loaded by hand, and carried to the mill 
in bull carts or by means of light, portable tram«'ays. 

The mills of Negros are of the single, three-roller type, nearly all 
run by steam,~and having an a\ei-age capacity of about M to 60 metric 
tons of cane per day of twelve to fom-ti-rn hoiii-s. Bagasse is used for 
fuel, but is not crushed dry enough to be liurned directly, so it must 
be given a preliminary drying in the sun, which entails cdnsiderable 
extra expense and rendei-s the plantei- (lejiendenl on fair weather for 
running his mill. 

From tests made from a large nuiiibci- nf mills in different parts of 
Negros, it is calculated that from '>J) to 3.t per ci^nt <if the total sucrose 
of the cane is lost in the bagasse, (h^pcndiiig upon the amount of fiber 
in the cane. 'J'lic' average loss is 'i't ]>er cent, giving a juice extraction 
of 04..=; per cent on the weight of the cane, a tigin'e somewhat better 
than might be cx])ected, due not to any siiiieiKir clhciencv of the mills, 
but rather to the small amount of fiber in the cane usually oround. 

The juice is boiled down in a train of open, liemispherical, iron 
kettles set over a direct fire. Jt is defecated with lime, and a fairly 
good clarification is effected in the first four of these kettles bv skimming 
impurities off from the surface. The sirup, after clarification and coif- 
cent ration to about ;"iO° Brix is boiled down in the final kettle to a 
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"massecuite" of from 5 to 10 per cent water content, then poured out 
into shallow trays imd stirred with a spade until it crystallizes. No 
attempt is made to separate sugai- and molasses, but the whole "concrete" 
is sacked and sold as such. 

The losses of sucrose in open-kettle boiling occur chiefly in the final 



boiling of "massecuite," where a large amount of sugar may be 



lel- 



ized and even burned by local overheating and sticking to the sides 
of the kettle. A^liere filter presses are not used, a great deal of sugar 
is also thrown away in the skimmings. Very little loss by inversion 
occurs in the preliminary clarification and concentration to 50° Brix in 
the first four kettles, provided only moderate care is taken in liming 
to approximate neutrality. 

Heretofore it has been impossible to secure reliable data as to the amount 
of sugar produced in jSTegros from a given weight of cane, since the cane 
itself is never weighed, and the sugar, as a rule, only after it reaches 
Tloilo and is sold. After considerable difficulty it was found possible 
to make two complete mill controls of cane of widely different composi- 
tion, and from a combination of the data thus obtained and comparative 
analyses of juices and sugars from a large number of mills throughout 
the island the average in sucrose ordinarily produced is calculated to 
be approximately the following : 



Sucrose in 
cane. 



In bagasse 

In skimmings 

By in version 

Burned, spilled, stolen, and unaccounted for___ 
"Shrinkage" en route to Iloilo before weighing 

Total - — 



Per cent. 

25.0 
5.0 
2.5 

10.0 
1.5 



44.0 



The cane as ordinarily ground in the mills averages 14.72 ])er cent 
sucrose, so the yield in sucrose on the weight of the cane amounts to 
8.24 per cent, or almost exactly 10 per cent of raw sugar polarizing 
82°, ^he average polarization of ISTegros sugar. 

Negros sugar is practically all sold in Iloilo, where it is classified as 
"Superior" Nos. 1, 2, and 3, "Wet," and "Current," of polarization 
minima of 87°, 8»° , 80°, 76°, and 70°, respectively. The difference 
in market price has heretofore been arbitrarily fixed at 25 centavos between 
grades of "Superior." The two lower grades have usually been shipped 
to China, and bear no fixed price relation to the "Superior" sugars. 
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The average cost of producing sugar by the present process in Negros 
is estimated as approximately the following : 



Plowing, planting, and caring for the eane until it is 

ready to cut 

Cutting the cane 

Carting cane to the mill , 

Grinding the cane and manufacture of sugar 

Shipping to Uoilo and marketing there 

Total fixed expenses, including 10 per cent deprecia- 
tion and 10 prr cent interest on the capital invested— 

Total 



Cost per 
picul of 
sugar. 


Cost per 

metric ton 

of .sugar. 


Pesos. 


• Pisos. 


0.60 


9.49 


.16 


2.53 


.16 


2. .53 


.63 


9.96 


..53 


8.3R 


2.07 


32.72 


4.15 


6.5. 61 



A few possibilities for improvement are suggested^ tlie chief among 
them being the substitution of modern methods of manufacture'. It is 
shown tliat the average planter could by selling his cane to a central 
factory earn a somewhat larger profit from it than by manufacturing 
it into sugar himself under the present method, the difference in profit 
being mucli more marked with inferior tlian with very rich and pure 
cane. The greatest benefit to the planter under the modern system 
would result from his being thereby rendered independent of manufac- 
turing details and largely of weather conditions, so that lie would be 
enabled to operate on a much smaller working capital and at the same 
time secure better results from his land. 

The annual limits of sugar production in Negros during the next 
fifteen years may be estimated at about 220,000 metric tons of low-grade 
sugar under the present system of manufacture or 500,000 metric tons 
of 96° centrifugal sugar if a complete change should be made to modern 
methods of manufacture. The larger production under the modem sys- 
tem would be due not so much to a greatly increased yield as to the 
stimulus to the industry in general and consequent improvement in 
cultural methods whicli would follow in its train. 
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AN INVESTIGATION TO DISCOVER IF DISEASES 
OF THE SUGAR CANE EXIST IN NEGROS. 



By Elmer D. Mebeill, Botanist, and Chaeles S. Banks, Entomologist, 
Bureau of Science, Manila, P. I. 



FUlSfGUS AND OTHEB DISEASES. 

Philippine sugar cane appears, after a preliminary investigation, to be rather 
remarkably free from disease. There are unquestionably certain fungi, parasitic 
on the sugar cane, present in the Philippines, but it appears to be rare that any 
of these become sufficiently abundant to injure the cane in any noticeable degree. 

The only serious disease that has come to our notice was an outbreak of the 
sugar cane smut, caused by the fungus Ustilago sacchari, in Laguna Province, 
Luzon, in the year 1908. This outbreak was investigated by Dr. 0. B. Robinson, 
of this Bureau, and although the fungus was found to be abundant in certain 
fields, and quite fatal to the yoimg plants, it was very local in extent and 
quickly disappeared rmder proper cultural treatment. Doctor Robinson's report 
on this case will be found in the Philippine Agricultural Review.' 

In the early part of the present year a verbal report was received at the 
Bureau of Science to the effect that the sugar cane throughout Negros, and, in 
fact, in other parts of the Philippines, was badly infected with "red rot," caused 
by the fungus Oollelotrichum falcatum. It was stated that this disease was so 
common in the Archipelago that it would be unwise to use Philippine, sugar cane 
for seed in establishing new plantations on account of the danger of infection. 
"Red rot," although not exceedingly difficult to control, has, in some countries, 
caused much damage to the cane fields, so that, considering the nature of the 
report and the reputed seriousness of the attack, it was deemed expedient to 
investigate at once. In May, 1910, the sugar-cane districts about Oabancalan, 
Negros, and Bago, Negros, were visited, but a careful search in a number of 
different fields failed to reveal a single specimen of sugar cane infected with the 
fungus, nor were any of the canes examined found to suffer from other diseases 
that might be mistaken for the above malady. No traces of "red rot" have been 
found on sugar cane in the vicinity of Manila, and Dr. B. B. Copeland, dean of 
the College of Agriculture at Los Banos, informs us that he has been unable 
so far to find it in Laguna Province. 

While searching for the "red rot" of the sugar cane in Negros, advantage was 
taken of the opportunity to collect specimens of all other fungi parasitic on the 

'Phil. Agric. Rev. (1908), 1, 295-297. 
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cane. Two or three diffeieiit sjH'cies v.-vrc found, including probably C'errospora 
xuc-chari, causing the so-called "eye spot disease" of the sugar-cane leaf, which is 
of very minor importance. The icniaining species are at present unidentified, 
but it is confidently assumed that none of them are of a decidedly injurious 
nature. Parasitic fungi are very rare in Ne^ros — it was only ociasionally that 
a plant could be found that was infi'ctc.l by any fungus — and in no case was a 
plant found to be badly infected. 

"Root rot," caused by various fleshy fungi, "red-rot," as noted a))0ve. "rind 
disease," "top rot," or any other fungous or bacterial disease of a serious nature 
was not observed by us in Negros. The matter was discussed with several 
planters, and none of them cuuld recall ever having seen any of tliC maladies in 
question. The latter statement is, of course, of rather doubtful value in determin- 
ing whether or not various diseases are or have been present, as an untrained 
person might easily overlook them, or fail lu credit minor injuries to his sugar 
cane to the proper causes. While it is not claimed that some or all of the diseases 
mentioned above are not present in the Philippines, it is maintained that if they 
are present, they are of such rare occui rence, that the damage being done by them 
in the Philippines at the present time is a negligible quantity. 



As some attention hail been given to tln' question uf >.ugar-eane insects in 
Xegros about eight years ago. and as at tliat time fe«' serious pc^ts were 
encountered, it was surmised tliat tlje reports this year miglit be exa^'gerated 
and that there was no greater abundance of insects than usual. 

A careful investigation was made, therefore, over a territury of s<inie 10 square 
kilonii'ters in the region of Caliancalan on (he Hog River and about 2 square 
kilometers at Bago farther nortli. liKjuiries among the fanners brouglit out the 
fact that for forty or more years sugar has been raised annually upon the same 
plots of ground without recourse to fertilizers or rotation of crops, or even a 
change of seed plants more than from one hacienda to another in the same 
locality. 

Xaturally any insects that might lia\-e a speeial predilection for sugar cane 
would go on increasing slowly from year to year under a, condition of practically 
absolute immunity, excepting the possible attacks of natural parasites. 

Tlie attacks of insects upon sui;ar <ane, at tire present time, can not be said 
to be serious, except that in so far as they remain uiuhecked they go on increasino-, 
and it is probably only a matter of a certain number of years when it will be 
impossible to raise sugar cane on these lands ^^'here farmers, instead of trying to 
plow and cultivate as many times as possible in a season, seem to wish to do this 
as few times as they can and never pay attention to rotation of crops or resting 
the land. 

THE CA.NE ROOT BEETLE. 

(Holotrichia vidua Sharp) IMilolonthida:.'] 

This beetle is probably the most serious pest in the sugar-cane region visited. 
The larvEE, pupte, and full-grown beetles were found in numbers in the ground 
around the roots of first and second year mhianan.' or ratoons. From a single 



^ Calaanan is a ^'isayan term used to designate cane which springs up after 
the crop has been cut oft a field. In the region visited as many as eight crops 
have been liarvested without a replanting of cane seed, or ••piinlax" as thov are 
called locally. 
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hill in a field from which the cane had been cut two mouths pit'vioiisly, fouiluen 
adults, three pupa>, ;iud seven larvir wore taken. 

Little or notliing is known of Uio loiiKth of larval life of this particular 
species, but, based upon a knowli'djic of related insects, the assertion can safely 
be made that deep and repeated plowing and other vigorous cultural methods 
accompanied by allowing the land to rest for one or two year's and the planting 
of other crops would be the only means of sueeessfully combating this insect. 

THE CANE TIP BORER. 
(.•■ Scirpophaga iutacta Sn.) [PyraUaa\'\ 

The young cane, three to four months old, uver certain large areas was badly 
attacked by a tip borer resembling, in the appearance of the larva and the 
character of its work, tlie species described l)y Van Derventer = as damaging sugar 
cane in Java. 

It is claimed by the farmers in Negros that this insect, rather than being 
injurious, serves as a pruning agent, thereby reducing the excessive number of 
ratoons springing from a single hill, and thus saving them the labor of cutting 
out the excess of plants. 

It would seem that this is a very poor means of accomplishing sueli a result, 
especially as cases have been seen where all the plants in many rows S to 10 
meters long were affected. Moreover, the energy expended by the plant in 
sending up these excessive ratoons, later to be destroyed by insects, might liave 
been utilized in the production of fewer and more robust ratoons, less subject to 
insect attacks. 

As there was no time to investigate the whole life history of this insect when 
I visited these plantations, it is impossible to state the best season for cutting 
and destroying plants known to be attacked. It is very easy to distinguish them 
in a given field, as their top and center leaves are invariably dead and of a pale 
yellow hue, 

THE WHITE LEAF LOUSE. 

iOregina lanigera Zehnt.) [Aphidw.] 

This insect was found in great abundance on a single hacienda near the town 
of Cabancalan. one field of about four months' old eane being very badly infested. 
There is no doubt but that the serious degree of infestation was due to the 
excessive crowding of the plants and the absolute lack of any cultivation since 
the old crop had been cut off. 

It was very evident that the only remedy for this condition of things was to 
bum off the infested eane and either replant after proper preparation of the 
ground or trust to a resprouting from the old stands. Both of these methods 
were suggested to the owner, but he seemed quite unwilling to take the responsi- 
bility, as the cane was bing worked on shares with another man. 

The size of the field and the dense growth of the cane would have precluded 
any attempt at spraying sucli as is recommended by Van Deventer,' even if the 
farmers in this part of the world were familiar with the use of sprays and spraying 
apparatus. 



'Handboek ten dienste van de Suikerriet-Culture en de Rietsuiker-fabricage 
of Java. Tweede Deel, de Dierlijke Vijanden van bet Suikerriet (1906), 114, 
* Loc. cit. 187 and -100. 
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THE CANE FXJLGOBID. 
iPhenice moesta Westw.) [Fulgoridcs.l 

While no other insects were found attacking cane in Negros, there is another 
which may prove of interest should it increase in parts of Luzon where it has 
been observed. 

This small, black and white insect has been met with frequently in Manila 
and vicinity, resting in large numbers on the undersides of cane leaves and sucking 
their juices. 

It has been reported as damaging certain palms in Assam and as attacking 
leaves of sycamore in Java, but 1 believe no mention has hitherto been made 
of danger to sugar cane from its attack. 

While these investigations of sugar insects showed a condition of rather general 
and widespread infestation, they indicate a serious present menace in but one or 
two places. However, they mean that the farmer can not longer depend upon 
unassisted nature in his cultivation of cane. 
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rating, 113. 

Sugar plantation, capital necessary for, 123- 
126. 
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Fig. I. PLOWING A FIELD BEFORE PLANTING. 




Fig. 2. STEAM PLOWING ENGINE DRAWING TWO DISC PLOWS. 
1= i_A-r EL I . 




Fig. I. PLOWING BETWEEN THE ROWS. 







Fig. 2. BOYS CLEARING OUT THE WEEDS. 
p i_A-r E II. 




Fig. I. TAKING AWAY THE DIRT FROM AROUND THE ROOTS OF YOUNG RATOONS. 




Fig. 2. CUTTING CANE IN THE FIELD. 
PL- ATE III. 




Fig. I. TRANSPORTING CANE IN A MAN-POWER TRAMWAY. 




Fig. 2. CUTTING SEED, OR PUNTOS," FROM CANE TOPS. 
plate: IV. 




Fig. I. WOMEN AND CHILDREN HUSKINS PUNTAS. 








Flo. 2. LOADING CANE ON WAGONS. 
RLAXE V. 




Fig. I. HAULING CANE FROM THE FIELD. 




Fig. 2. SUGAR MILL IN ACTION. 
plate: VI. 




Fig. I. CARA8A0 MILL. 




Fig. 2. INTERIOR OF THE CAMARIN. 
P l_ AT E V I I - 




Fig. I. OAMARIN AND CARABAO CARTS. 




Fig. 2. SIDE VIEW OF CAMARIN. 
PUATE VI 11. 




Fig. I. SUGAR BOILING IN NEGROS. 




Fig. 2. LOADING SUGAR ON LORCHAS. 
plate: IX. 




Fig. I. THE BAGO RIVER AND SUGAR LOROHAS. 




Fig. 2. TEMPORARY EXPERIMENTAL LABORATORY. 
plate: X. 
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